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(1) Real Party in Interest 

The real party in interest is HARRIS CORPORATION, 
assignee of the present application as recorded on November 14, 
1995, in the great grandparent patent application Serial No. 
08/557,269, filed November 14, 1995, now U.S. Patent No. 
6,047,165, at Reel 7778, Frame 0392. 
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(2) Related Avveals and Interferences 

At present, a Request for Ex Parte Reexamination of the 
great grandparent application for U.S. Patent No. 6,047,165 has 
been granted as reexamination control number 90/008,567. A 
Notice of Intent to Issue Ex Parte Reexamination Certificate has 
been issued in Control No. 90/006,843 for U.S. Patent No. 
6,308,045. Reissue application Serial No. 10/703,031 for U.S. 
Patent No. 6,353,734 is pending and an After Final Amendment was 
filed on August 7, 2006. 

(3) Status of the Claims 

Claims 59-75 are pending in the application, all of 
which are rejected and are being appealed herein. Applicants 
originally copied these claims verbatim from U.S. Patent No. 
6,181,990 granted January 30, 2001 to John Francis Grabowsky and 
David Ray Stevens (hereinafter "Grabowsky") for purposes of 
provoking an interference with that patent . 

(4) Status of the Amendments 

All amendments have been entered and there are no 
further pending amendments. A copy of the claims involved in 
this appeal is attached hereto as Appendix A. 

(5) Summary of the Claimed Subject Matter 

The claimed invention as described in the application 
is shown in FIGS. 1, lA, 2, 3, 4, and 5, which are reproduced 
below. 
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The claimed invention in this application is directed 
to an aircraft data transmission system and method of 
transmitting aircraft flight data from an aircraft. 

Claim 59 is an independent claim directed to an 
aircraft data transmission system in which the aircraft has a 
data acquisition unit 16 and includes a data storage medium 111 
having stored thereon flight data gathered in-flight by at least 
a first sensor on the aircraft. A communications unit 101 is 
located in the aircraft and in communication with the data 
acquisition unit. At least a second sensor is configured to 
sense landing of the aircraft. A cellular infrastructure is 
defined by wireless routers 201 and base stations 202 and formed 
of cells 214, 215 and is in communication with the communications 
unit after the aircraft has landed such that the cellular 
infrastructure communicates the flight data. This communication 
is initiated when at least a second sensor senses the landing of 
the aircraft. A data reception unit 204 in association with a 
server/archive 3 04 is in communication with the cellular 
infrastructure. This flight data includes time, air speed, 
altitude, vertical acceleration and heading data relating to a 
flight of the aircraft. 
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As noted in dependent claims 60-64, the data reception 
unit can be in communication with a cellular infrastructure 214, 
215 via the internet 207 (claim 60) or public switched telephone 
network 200, 304 (claim 61) using the illustrated ISDN Telco and 
have at least one modem, such as at the base station 202, and in 
communication with the cellular infrastructure (claim 62) . The 
cellular infrastructure can include an antenna 222, transceiver 
subsystem 221 in communication with the antenna and a controller 
225 in communication with the transceiver subsystem (claim 63) . 
The data reception unit can also include a router 201 and a 
processor as a server 304 in communication with the router 201, 
The processor 3 04 can have a storage unit (claim 64) . 

Independent claim 65 is directed to the aircraft data 
transmission system where the aircraft includes a data 
acquisition unit 16 and data storage medium 111 having stored 
thereon flight data gathered in-flight by at least one sensor on 
the aircraft, comprising a sensing means for sensing the landing 
of the aircraft and a means 101 for transmitting the flight data 
from the data acquisition unit, via a cellular infrastructure 
214, 215 after the aircraft has landed, wherein transmission of 
the data is initiated when the sensing means senses the landing 
of the aircraft. Means 300 receives the flight data from the 
cellular infrastructure. The flight data includes time, air 
speed, altitude, vertical acceleration, and heading data relating 
to a flight of the aircraft. Dependent claims 66 and 67 are 
directed to the processor 3 04 that transmits and receives data. 

Independent claim 68 is directed to a method of 
transmitting aircraft flight data from an aircraft by receiving 
flight data from a data acquisition unit 16 and receiving a 
signal indicating a landing of the aircraft from at least a first 
sensor. The method further comprises transmitting the flight 
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data using a cellular communications infrastructure 214, 215 
after the aircraft has landed, wherein the cellular 
communications infrastructure is accessed in response to the 
signal and receiving the transmitted flight data. This flight 
data is gathered in-flight by at least a second sensor on the 
aircraft, and includes time, air speed, altitude, vertical 
acceleration, and heading data relating to a flight of the 
aircraft . 

Independent claim 6 9 is directed to a computer- 
implemented method of transmitting aircraft flight data from an 
aircraft by receiving flight data from a digital flight data 
acquisition unit 16, wherein the flight data is gathered in- 
flight by at least a first sensor on the aircraft and includes 
time, air speed, altitude, vertical acceleration, and heading 
data relating to a flight of the aircraft. The method further 
comprises receiving a signal indicating a landing of the aircraft 
from at least a second sensor; processing the flight data to 
prepare the data for transmission; and transmitting the processed 
data via a cellular infrastructure 214, 215 after the aircraft 
has landed, wherein the cellular infrastructure is accessed in 
response to the signal. 

Dependent claims 70-72 are directed to receiving the 
transmitted data at a flight operations center 3 00, including 
using an internet 207 or public switched telephone network 200, 
3 04 before receiving the transmitted data at a flight operations 
center 300, 

Dependent claim 73 is directed to compressing the 
flight data, encrypting the flight data, segmenting the flight 
data and constructing packets of data from the segmented flight 
data . 

8 



In re Patent Application of: 
WRIGHT ET AL. 
Serial No. 09/976,647 
Filed: October 11, 2001 

/ 

Dependent claim 74 is directed to acknowledging receipt 
of the transmitted data, reassembling the received data, 
decrypting the reassembled data, uncompressing the decrypted data 
and storing the uncompressed data. 

Independent claim 75 is directed to a computer readable 
medium that stores instructions such that when executed by a 
processor, causes the processor to perform the steps of: 
receiving flight data from a digital flight data acquisition unit 
in an aircraft, wherein said flight data is gathered in-flight .by 
at least a first sensor on the aircraft, and includes time, 
airspeed, altitude, vertical acceleration, and heading data 
relating to a flight of the aircraft; receiving a signal 
indicating a landing of the aircraft from at least a second 
sensor; processing said flight data to prepare said data for 
transmission; and transmitting said processed data via a cellular 
infrastructure 214, 215 when the aircraft has landed, wherein the 
cellular infrastructure is accessed in response to the signal. 

Reference can be made to the previous Amendment Under 
37 C.F.R. §1.607 as filed on April 20, 2006, which sets forth a 
claim chart for claims 59-75 and indicates where support is found 
for the claims within the disclosure. 

In operation, the DFDAU 16 and DFDR 18 are operative 
with the Ground Data Link (GDL) 101 data storage and 
communications unit 111 that stores flight data. The GDL unit 
synchronizes with the flight parameter data stream from the DFDAU 
16 and stores the collected data in memory. There are a 
plurality of sensors, described in the specification as aircraft 
flight parameter transducers as shown in FIG, 2 and listed at 
page 20 at lines 11-15. The aircraft data is provided by the 
airborne data acquisition unit in a compressed and encrypted 
format that is automatically downloaded to an airport-resident 
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base station segment when the aircraft lands. A second 
transducer, i.e., a second sensor, senses the landing of the 
aircraft in order to download automatically any flight data. 

Communications cells defining the cellular network are 
shown in FIG. lA and defined by wireless routers 201 and base 
stations 202, As shown in FIG. 4, the cells 214, 215 are part of 
the system as part of a cellular infrastructure typical of 
cellular telephone networks. Data is communicated through this 
network to the server/archive 204, 304. This data can be 
automatically downloaded when the aircraft lands and the second 
sensor, i.e., transducer, must be used. 

The Federal Aviation Administration §121-343 (1994) 
(Exhibit 1) mandates that large airplanes that fly above 25,000 
feet and turbo- engine powered airplanes must be equipped with one 
or more approved flight recorders, and must record data relating 
time, altitude, air speed, vertical acceleration and heading. 
Thus, any flight data acquired by the DFDAU and DFDR inherently 
includes this listed data. 

The transmission control protocol/internet protocol 
(TCP/IP) is operative in the Ethernet LAN 207 with the Telco 
connection as shown in FIG. 1 and with the internet. The 
server/archive 3 04 has a gateway segment 3 06 and is in 
communication with the ground subsystem 200 via the ISDN Telco as 
shown in FIG. 1. The Telco is a public switched telephone 
network. The network transceiver 26 includes a modem to 
modulate/demodulate signals. The base station 202 includes a 
modem with the server 204 to demodulate/modulate signals and is 
operative with the Ethernet LAN 207. The antenna 222, 223 is 
shown in FIG. 5 with the transceiver 221 and the 
controller/processor 225 . 
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The router 201 is operative with the server 304 and the 
archive includes a memory and database management software. 
Source coding can be used for data compression. The aircraft 
data is downloaded as compressed data and can be encrypted and 
segmented into channels such that the flight data is multiplexed. 

TCP/IP is a packet protocol as shown in FIG. 1, and the system 
produces a "flight performance data packet." Polling occurs and 
any receipts of packets can be acknowledged. Retransmissions are 
requested when errors occur as is standard for TCP/IP. 

(6) Grounds of Rejection to be Reviewed On Appeal 

Claims 59-75 stand rejected under 35 U.S.C. §112, first 
paragraph, as failing to comply with the written description 
requirement. The Examiner contends that the claim language 
"wherein said flight data includes time, air speed, altitude, 
vertical acceleration, and heading data relating to a flight of 
the aircraft" is new matter unsupported by the original 
disclosure , 

Claims 59, 62-70 and 75 stand rejected under 35 U.S.C. 
§103 (a) as being unpatentable over U.S. Patent No. 5,351,194 to 
Ross et al . (hereinafter "Ross") in view of U.S. Patent No. 
4,729,102 to Miller, Jr. et al . (hereinafter "Miller ^102"). 
Claims 60 and 71 stand rejected under 35 U.S.C. §103 (a) as 
unpatentable over Ross and Miller 102 as applied in claims 59 and 
70, and further in view of U.S. Patent No. 5,652,717 to Miller et 
al. (hereinafter "Miller '717"). Claims 61 and 72 stand rejected 
under 35 U.S.C, §103 (a) as being unpatentable over Ross and 
Miller '102 as applied in claims 59 and 70, and further in view 
of U.S. Patent No. 5,943,399 to Bannister et al. (hereinafter 
"Bannister"). Claims 73 and 74 stand rejected under 35 U.S.C. 
§103 (a) as being unpatentable over Ross in view of Miller '102 
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and further in view of U.S. Patent No. 5,463,656 to Polivka et 
al. (hereinafter "Polivka"). 

(7) Arauiaent 

As will be described in greater detail below, 
Applicants respectfully submit that no new matter has been added. 
Applicants also submit that there is no proper motivation or 
suggestion to combine the prior art as proposed by the Examiner, 
Rather, there can be no motivation or suggestion to combine the 
references as the Examiner proposes, as the prior art, taken as a 
whole, teaches away from making such a selective combination of 
references. Moreover, such a selective combination would likely 
render the primary reference Ross unsatisfactory for its intended 
purpose . 

A, Previous Prosecution History 

The claims now pending in this application are the 
claims previously copied and amended to include the recitations 
added during a reexamination of Grabowsky. 

For purposes of clarity, a brief explanation of the 
procedural history of this application that was originally filed 
with an Amendment Under 37 CFR §1.607 to provoke an interference 
is set forth. 

In an Office Action dated August 9, 2002, the Examiner 
had rejected the originally copied claims from Grabowsky as being 
unpatentable, and thus, an interference could not be initiated 
since a prerequisite for interference under 37 CFR §1.606 is that 
the claim be patentable to the applicant subject to a judgment in 
the interference. Original claims 59, 62-70 and 75 were rejected 
as anticipated by Ross, and other claims as obvious over Miller 
'717 and Bannister, or Ross in view of Polivka. 
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A request for reexamination of Grabowsky was filed on 
August 12, 2003 as application control no. 90/006,742. During 
the reexamination, the patent owner amended independent claims to 
overcome the rejections over the cited prior art. In the reasons 
for patentability/confirmation mailed October 3, 2005, the 
Examiner stated that claims 1-51 of Grabowsky are patentable over 
the prior art of record. According to the Examiner, as argued by 
the patent owner, the art of record failed to teach an aircraft 
data transmission system and method comprising, among other 
limitations, at least one first sensor on the aircraft which 
gathers in-flight data and at least one second sensor configured 
to sensing a landing of the aircraft, wherein communication is 
initiated via a cellular infrastructure in response to the second 
sensor sensing the landing of the aircraft. 

Applicants amended claims 59, 65, 68, 6 9 and 75 in the 
manner as allowed in the reexamination of Grabowksy in the 
Amendment filed on April 20, 2006. Applicants' disclosure 
specifically recites a plurality of transducers as set forth in 
the claim chart submitted in the Remarks section of that 
Amendment, corresponding to at least first and second sensors. 

Grabowsky had also amended the independent claims to 
include the recitation that the flight data includes time, 
airspeed, altitude, vertical acceleration, and heading data 
relating to a flight of the aircraft. Those flight data 
parameters were included in Applicants' claims filed in the 
Amendment on April 20, 2006. In that Amendment, Applicants 
submitted Federal Aviation Administration Section 121-343 (1994) 
(Exhibit 1) , which mandates that large airplanes certified for 
operation above 25,000 feet, or turbine -engine powered, must be 
equipped with one or more approved flight recorders that record 
data relating to time, altitude, airspeed, vertical acceleration 
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and heading. Other flight data are also recorded as set forth in 
the regulation. Any flight data acquired by the DFDAU and DFDR 
includes this data. These parameters are directly from the FAA 
requirements for "black boxes," i.e., the flight data recorders. 

In the Office Action dated July 24, 2006, the Examiner 
stated that an interference could not be provoked because: (1) 
the claims contained new matter directed to the inclusion of the 
flight parameters: "wherein said flight data includes time, air 
speed, altitude, vertical acceleration, and heading data relating 
to flight of the aircraft;" and (2) the claims were not 
patentable to Applicants. The Examiner argued that Miller '102 
was not considered during the reexamination proceedings. 

B. The Claims Do Not Add New Matter 

The original instant application as filed specifically 
recited that the flight performance data generated by the DFDAU 
and supplied to the aircraft's flight data recorder was a 
compressed copy of the flight data. As stated in the Summary of 
the Invention section of the instant application: 

"A principle function of the GDL unit is to store 
a compressed copy of the (ARINC 717) flight 
performance data generated by the DFDAU and 
supplied to the aircraft's flight data recorder." 

The ARINC 717 document refers to ARINC Flight Data 
Acquisition and Recording System Specification (the 717 
document) , prepared by the Airline Electronic Engineering 
Committee and published by Aeronautical Radio, Inc. (ARINC) 
(Exhibit 2) . The 717 document includes many other flight data 
parameters besides the listed time, air speed, altitude, vertical 
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acceleration and heading data relating to a flight of the 
aircraft. The claimed parameters, however, are those parameters 
set forth as required under FAA guideline Section 121.343 
(Exhibit 1) for flight recorders. 

One skilled in the art understands that any "black box" 
and DFDAU system gathers data relating to time, air speed, 
altitude, vertical acceleration and heading data. These are 
minimum flight data parameters that are required to be sensed, 
gathered and stored throughout the flight of an aircraft by the 
DFDAU and supplied to the aircraft's flight data recorder. Claim 
1 as previously amended and copied from Grabowsky included these 
essential flight data parameters required under FAA regulations 
and set forth in the 717 document. 

Therefore, the recitation of the flight data including 
time, air speed, altitude, vertical acceleration and heading data 
relating to a flight of the aircraft are required parameters that 
are included as part of the compressed copy of the flight 
performance data generated by the DFDAU and gathered and stored 
in-flight as part of any aircraft system that follows the FAA 
guidelines and ARINC standards set forth in the 717 document. 

The 717 document submitted as Exhibit 2 was published 
on April 1, 1998, The third page has the history as adopted by 
the Airline Electronic Engineering Committee. The earliest date 
is December 8, 1978 as reflected on that sheet. The 717 document 
indicates that the required, minimum parameters of time, air 
speed, altitude, vertical acceleration and heading data relating 
to a flight of the aircraft are required parameters that antedate 
the November 14, 1995 filing date of the original application 
from which this continuation application is based and the filing 
date of Grabowsky on July 30, 1998. Time (GMT) is shown at 
Attachment 6, ARINC 42 9 DITS Port 7 at page 50. Air speed is 
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shown at Section 4.3.1 Labeled Aircraft Data on page 12. Radio 
Altimeter (Altitude) is shown at Attachment 6 ARINC 429 DITS Port 
9 on page 50. Vertical Acceleration is shown at Attachment 5-2 
on Page 45, as Analog Input No. 1. Heading is shown at ARINC 429 
DITS Port 15 at Attachment 6 on page 50. 

Section 2163.07(a) of the Manual of Patent Examining 
Procedure (MPEP) sets froth the standard for inherency. 



2163.07(a) Inherent Function, Theory, or 
Advantage By disclosing in a patent application a 
device that inherently performs a function or has 
property, operates according to a theory or has 
an advantage, a patent application necessarily 
discloses that function, theory or advantage, 
even though it says nothing explicit concerning 
it. The application may later be amended to 
recite the function, theory or advantage without 
introducing prohibited new matter. In re 
Reynolds, 443 F.2d 384, 170 USPQ 94 (CCPA 1971); 
In re Swythe, 480 F.2d 1376, 178 USPQ 279 (CCPA 
1973) . "To establish inherency, the extrinsic 
evidence 'must make clear that the missing 
descriptive matter is necessarily present in the 
thing described in the reference, and that it 
would be so recognized by persons of ordinary 
skill. Inherency, however may not be established 
by probabilities or possibilities. The mere fact 
that a certain thing may result from a given set 
of circumstances is not sufficient." In re 
Robertson, 169 F.3d 743, 745, 49 USPQ2d 1949, 
1950-51 (Fed. Cir. 1999) (citations omitted) . 



The Federal Circuit has also noted that to establish 
inherency, the extrinsic evidence "must make clear that the 
missing descriptive matter is necessarily present in the thing 
described in the reference, and that it would be so recognized by 
persons of ordinary skill." Continental Can Co. v. Monsanto Co., 
948 F.2d 1264, 1268, 20 U.S.P.Q.2d 1746, 1749 (Fed. Cir. 1991). 
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As noted before, persons of ordinary skill could 
recognize that the "black box" and DFDAU system gathers data 
relating to time, air speed, altitude, vertical acceleration and 
heading data as minimum flight data parameters. As noted in the 
Summary of the Invention section of the instant application, one 
reading that portion of the specification would know that the 
claimed invention would include such data. 



C. Claims 59, 62-70 and 75 Are Not Obvious Over Ross 

in View of Miller '102 

Ross is directed to cancelling a flight plan of an 
aircraft to facilitate release of the Instrument Flight Rules 
(IFR) air space to other aircraft, and communicating the location 
of a downed aircraft during emergencies. 

The basic system shown in FIG. 1 of Ross is set forth 

below. 




As shown in FIG. 1 reproduced above, Ross has a 
controller 10, such as a TravelMate 4000 Texas Instrument 
notebook computer, which communicates with a communications unit 
24 as a cellular telephone in a preferred embodiment. The 
controller includes a video display 18 and keyboard 16. Before 
take-off, a pilot enters a flight plan into the controller 10 
using the keyboard 16 and display 18. A signal receiver 20 and 
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antenna 22 receive GPS signals and transmits them to the 
controller 10. The GPS signals provide position data to the 
controller 10. These position signals can be communicated by the 
communications unit 24 as a cellular telephone signal. In an 
alternate embodiment, the controller 10 communicates with the 
cockpit instruments in the aircraft and receives from the cockpit 
instrumentation data relating to the altitude, air speed and 
direction of the aircraft. The controller can transmit this data 
to an air traffic control 3 0 via the communications unit 24 
(cellular telephone) . 

Three switches 12, 14 and 15 are connected to the 
controller 10. Switch 12 is a high impact emergency switch that 
is activated automatically upon a crash landing of the aircraft. 
At that time, position data from the GPS and the identification 
of the aircraft is transmitted as explained in column 6 starting 
at line 23 through line 36. 

Switch 15 is a manual switch that is activated by the 
pilot "in-flight" when an in-air emergency occurs. At that time, 
the position information and any flight plan entered by the pilot 
is communicated through the communications apparatus 24 as real- 
time, instantaneous data that is transmitted in-flight. At the 
same time, the altitude, air speed and direction of the aircraft 
at that particular time in the air as received from the cockpit 
instrumentation can be communicated. Thus, when the emergency 
switch 15 is activated in the air, (1) position data from the 
GPS, (2) cockpit instrumentation data, and (3) the flight plan 
are transmitted as real-time data for the instant in time when 
the pilot activates the switch 15. 

During a normal landing, switch 14 is activated either 
manually or automatically. At that time, the flight plan is 
cancelled. Position data is not transmitted during a normal 
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landing because the position is already known (the aircraft has 
safely landed at its destination) . The only requirement is to 
cancel the flight plan. 

The chart below illustrates some of the basic 
differences between Ross and the claimed invention. 



Ross 5,351,194 


Claimed Invention 


Apparatus and Method for 
Closing Flight Plans and 
Locating Aircraft 


Aircraft Flight Data 
Acquisition and Transmission 
System 


Real-Time Data 


Stored In-Flight Data 


Airborne Transmission 


Ground Transmission Only 


Tracking and Locating 


Full Flight Performance Data 


On Ground "Cancels Flight 
Plan" or Crash On Ground 
Sends Location and ID 


Ground Transmission includes 
flight data gathered in- 
flight and time, air speed, 
altitude , vertical 
acceleration and heading data 



Ross is directed to transmitting real-time position 
data at one time during a flight (an emergency) . The only data 
transmitted is tracking and locating information that is based 
upon the instantaneous data received from the GPS, the aircraft 
instrumentation, and the previously input flight plan. If a 
crash occurs, the aircraft sends data relating to the aircraft 
location and ID. If a normal landing occurs, the flight plan is 
cancelled and the only data would be a short data packet that 
cancels the flight plan. 

The claimed invention, on the other hand, is directed 
to an aircraft flight data acquisition and transmission system in 
which in-flight data from the DFDAU is stored throughout the 
flight of the aircraft. After the aircraft lands, this stored 
data that has been gathered in-flight is transmitted as a ground 
transmission. The flight data gathered in-flight, stored 
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throughout the flight, and transmitted after landing includes the 
time, air speed, altitude, vertical acceleration and heading. 

Sensors 24 gather different in-flight parameters, such 
as the time, air speed, altitude, vertical acceleration and 
heading data, relating to the flight of the aircraft. This data 
is gathered during the entire aircraft flight and stored in a 
data acquisition unit, which includes the DFDAU processor 22. 
Upon the aircraft's landing, such as sensed by the illustrated 
weight -on -wheels mechanism, the system downloads this gathered 
and stored data. 

The claimed invention is opposite from Ross because 
Ross is directed to transmitting real-time data during a flight 
(not after landing) . This real-time data relates to the aircraft 
position and the flight plan and is transmitted when the pilot 
pushes the emergency switch 15. If a crash occurs and the high 
impact emergency switch 12 is activated, only the location and ID 
of the aircraft is transmitted. If an aircraft lands and switch 
14 of Ross is activated, only data relating to cancellation of 
the flight plan is transmitted. 

The Examiner cites Miller '102 and argues that Miller 
'102 teaches vertical acceleration as one of the data parameters 
that can be transmitted. Miller '102 is directed to an aircraft 
data acquisition and recording system where either: 

(a) an RF transmitter transmits data while the aircraft 
is in flight, in which snapshots of the monitored parameters of 
the flight performance at the instant the transmission is 
initiated are transmitted to ground stations (Miller '102, column 
8, lines 25-50; column 19, lines 49-58); or 

(b) aircraft maintenance personnel must bring a 
portable ground read-out unit 30 on board the aircraft after it 
has parked, in which case data indicative of the performance of 
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significant portions of the flight is obtained (Miller '102, FIG. 
1 and column 13, line 26 through column 14, line 25) . 

At most, the combination of Ross and Miller '102 would 
suggest a scenario in which the aircraft pilot activates 
emergency switch 15 to transmit: (1) GPS position; (2) the 
recorded flight plan as entered by the pilot initially before 
take-off; (3) the instrumentation data taken from the instrument 
cockpit equipment relating to altitude, air speed and direction 
of the aircraft; and (4) the additional DFDAU data as a snapshot 
in real-time as suggested by Miller '102. 

This data is transmitted in real-time while the 
aircraft is in flight. That data is not gathered and stored in- 
flight as claimed. 

Miller '102 can accumulate long-term over the flight of 
the aircraft, but when the aircraft lands, there is no 
downloading of data. Instead, airport personnel must physically 
enter the plane and retrieve the data by inserting a disk. 

Thus, the combination of Ross and Miller '102 when an 
aircraft lands would motivate one to transmit data automatically 
regarding the cancellation of the flight plan, while aircraft 
personnel would manually enter the plane to retrieve any 
additional flight data via a disk. 

D. Claims 60 and 71 Are Not Obvious Over Ross, 
Miller '102, and Miller ^717 

Miller '717 is directed to collecting, analyzing and 
presenting geographical information that can be stored for later 
use. This information relates to data obtained from satellites, 
recognizance aircraft, photographs, maps, remote computer 
terminals and the like, and integrated into a generic Geographic 
Information System (GIS) . This data can be manipulated by a 
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user. Miller '717 may show the acquisition of some data from an 
aircraft and some use of a telecommunication network with 
internet connection, but Miller '717 does not suggest the claimed 
invention for gathering and storing in-flight data that includes 
time, air speed, altitude, vertical acceleration and heading data 
relating to a flight of the aircraft and then downloading the 
data after the aircraft has landed. 

E> Claims 61 and 72 Are Not Obvious Over Ross, 
Miller '102 and Bannister 

Bannister shows a combination of a public switched 
telephone network (PSTN) and the internet. Bannister does not 
suggest the claimed invention in combination with the other cited 
prior art references. Bannister is specifically directed to a 
GSM and SMS system operative with an Interactive Voice Response 
(IVR) system allowing callers to send short messages to mobile 
terminals that use workstations to send short messages. 
Bannister is directed to the problem of avoiding the 
disadvantages known with Short Message Services where the caller 
may not have access to a workstation. 

F. Claims 73 and 74 Are Not Obvious Over Ross, 
Miller '102 and Polivka 

Polivka is directed to the aircraft industry and shows 
an aircraft data acquisition and transmission system that can 
acquire data through a video camera and encrypt and segment 
packets of data. It may provide some acknowledgment of data, but 
it is specifically directed to reducing the size of an aircraft 
antenna required to provide full broadcast quality video 
communications with an aircraft that communicates to the 
satellite communications link. Polivka teaches polarizing a 
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receiver array to align with that of an incoming beam from the 
relay satellite by an error signal feedback path to control 
steering weights of the array. Thus, the size of the antenna can 
be reduced to increase the satellite- linked broadcast quality 
video communications with an aircraft. 

CONCLUSION 

In view of the foregoing arguments, it is submitted 
that all of the claims are patentable over the prior art and no 
new matter has been added. Accordingly, the Board of Patent 
Appeals and Interferences is respectfully requested to reverse 
the earlier unfavorable decision by the Examiner to provoke an 
interference with Grabowsky. 
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APPENDIX A - CLAIMS ON APPEAL 
FOR U,S, PATENT APPLICATION SERIAL NO. 09/976,647 

59. An aircraft data transmission system, the aircraft 
having a data acquisition unit, and the aircraft including a data 
storage medium having stored thereon flight data gathered in- 
flight by at least a first sensor on the aircraft, comprising: 

a communications unit located in the aircraft and in 
communication with the data acquisition unit; 

at least a second sensor configured to sense a landing of 
the aircraft; 

a cellular infrastructure in communication with said 
communications unit after the aircraft has landed, wherein the 
cellular infrastructure communicates said flight data, and 
wherein the communication is initiated when at least the second 
sensor senses the landing of the aircraft; 

a data reception unit in communication with said cellular 
information; and 

wherein said flight data includes time, airspeed, altitude, 
vertical acceleration, and heading data relating to a flight of 
the aircraft. 

60. The system of claim 59 wherein said data reception unit 
is in communication with said cellular infrastructure via the 
Internet . 

61. The system of claim 59 wherein said data reception unit 
is in communication with said cellular infrastructure via the 
public switch telephone network. 
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62. The system of claim 59 wherein said communications unit 
has at least one modem in communication with said cellular 
infrastructure and said data reception unit has at least one 
modem in communication with said cellular infrastructure. 

63. The system of claim 59 wherein said cellular 
infrastructure includes : 

an antenna; 

a transceiver subsystem in communication with said antenna; 

and 

a controller in communication with said transceiver 
subsystem. 

64. The system of claim 59 wherein said data reception unit 
includes : 

a router; and 

a processor in communication with said router, said 
processor having a storage unit. 

65. An aircraft data transmission system, the aircraft 
having a data acquisition unit, the aircraft including a data 
storage medium having stored thereon flight data gathered in- 
flight by at least one sensor on the aircraft, comprising: 

sensing means for sensing a landing of the aircraft; 

means for transmitting said flight data from the data 
acquisition unit, via a cellular infrastructure after the 
aircraft has landed, wherein transmission of the data is 
initiated when the sensing means sense the landing of the 
aircraft; 

means for receiving said flight data from said cellular 
infrastructure ; and 
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wherein said flight data includes time, airspeed, altitude, 
vertical acceleration, and heading data relating to a flight of 
the aircraft. 

66. The system of claim 65 wherein said means for 
transmitting data includes a processor. 

67. The system of claim 65 wherein said means for receiving 
data includes a processor. 

68. A method of transmitting aircraft flight data from an 
aircraft , comprising : 

receiving flight data from a data acquisition unit; 

receiving a signal indicating a landing of the aircraft from 
at least a first sensor; 

transmitting said flight data via a cellular communications 
infrastructure after the aircraft has landed, wherein the 
cellular communications infrastructure is accessed in response to 
the signal ; 

receiving said transmitted flight data; and 

wherein said flight data is gathered in-flight by at least a 
second sensor on the aircraft, and includes time, airspeed, 
altitude, vertical acceleration, and heading data relating to a 
flight of the aircraft. 

69. A computer- implemented method of transmitting aircraft 
flight data from an aircraft, comprising: 

receiving flight data from a digital flight data acquisition 
unit, wherein said flight data is gathered in-flight by at least 
a first sensor on the aircraft, and includes time, airspeed. 
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altitude, vertical acceleration, and heading data relating to a 
flight of the aircraft; 

receiving a signal indicating a landing of the aircraft from 
at least a second sensor; 

processing said flight data to prepare said data for 
transmission; and 

transmitting said processed data via a cellular 
infrastructure after the aircraft has landed, wherein the 
cellular infrastructure is accessed in response to the signal. 

70. The method of claim 69 further comprising receiving 
said transmitted data at a flight operations center. 

71. The method of claim 70 further comprising receiving 
said transmitted data and transmitting said received data via the 
Internet before receiving said transmitted data at a flight 
operations center . 

72. The method of claim 70 further comprising receiving 
said transmitted data and transmitting said received data via the 
public -switched telephone network before receiving said 
transmitted data at a flight operations center. 

73. The method of claim 69 wherein processing said flight 
data includes: 

compressing said flight data; 
encrypting said flight data; 
segmenting said flight data; and 

constructing packets of data from said segmented flight 

data. 
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74. The method of claim 69 wherein receiving said 
transmitted data includes: 

acknowledging receipt of said transmitted data; 
reassembling said received data; 
decrypting said reassembled data; 
uncompressing said decrypted data; and 
storing said uncompressed data. 

75. A computer readable medium having stored thereon 
instructions which when executed by a processor, cause the 
processor to perform the steps of: 

receiving flight data from a digital flight data acquisition 
unit in an aircraft, wherein said flight data is gathered in- 
flight by at least a first sensor on the aircraft, and includes 
time, airspeed, altitude, vertical acceleration, and heading data 
relating to a flight of the aircraft; 

receiving a signal indicating a landing of the aircraft from 
at least a second sensor; 

processing said flight data to prepare said data for 
t ransmi s s ion ; and 

transmitting said processed data via a cellular infrastructure 
when said aircraft has landed, wherein the cellular 
infrastructure is accessed in response to the signal. 
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APPENDIX B - EVIDENCE APPENDIX 
PURSUANT TO 37 C.F.R. S 41 . 37 (c) (1) (ix) 



Exhibit 1: Federal Aviation Administration Section 121.343 
(1994) . 



Exhibit 2 : ARINC Flight Data Acquisition and Recording System 
Specification prepared by the Airline Electronics Engineering 
Committee and Published by Aeronautical Radio, Inc. (ARINC). 
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APPENDIX C - RELATED PROCEEDINGS APPENDIX 
PURSUANT TO 37 C.F.R. S 41 . 37 (c) (1) (x) 



None , 
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Sec. 121.343 - Flight recorders. 

(a) Except as provided in paragraphs (b), (c), (d), (e), and (f) of this section, no person may 
operate a large airplane that is certificated for operations above 25,000 feet altitude or is 
turbine-engine powered unless it is equipped with one or more approved flight recorders that 
record data from which the following may be determined within the ranges, accuracies, and 
recording intervals specified in appendix B of this part: 

(1) Time; 

(2) Altitude; 

(3) Airspeed; 

(4) Vertical acceleration; 

(5) Heading; and 

(6) Time of each radio transmission either to or from air traffic control. 

(b) No person may operate a large airplane type certificated up to and including September 
30, 1969, for operations above 25,000 feet altitude, or a turbine-engine powered airplane 
certificated before the same date, unless it is equipped before May 26, 1989 with one or 
more approved flight recorders that utilize a digital method of recording and storing data and 
a method of readily retrieving that data from the storage medium. The following information 
must be able to be determined within the ranges, accuracies, and recording intervals 
specified in appendix B of this part: 

(1) Time; 

(2) Altitude; 

(3) Airspeed; 

(4) Vertical acceleration; 

(5) Heading; and 
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(6) Time of each radio transmission either to or from air traffic control. 

(c) Except as provided in paragraph (I) of this section, no person may operate an airplane 
specified in paragraph (b) of this section unless it is equipped, before May 26, 1994, with one 
or more approved flight recorders that utilize a digital method of recording and storing data 
and a method of readily retrieving that data from the storage medium. The following 
Information must be able to be determined within the ranges, accuracies and recording 
intervals specified in appendix B of this part: 

(1) Time; 

(2) Altitude; 

(3) Airspeed; 

(4) Vertical acceleration; 

(5) Heading; 

(6) Time of each radio transmission either to or from air traffic control; 

(7) Pitch attitude; 

(8) Roll attitude; 

(9) Longitudinal acceleration; 

(10) Control column or pitch control surface position; and 

(11) Thrust of each engine. 

(d) No person may operate an airplane specified in paragraph (b) of this section that is 
manufactured after May 26, 1989, as well as airplanes specified in paragraph (a) of this 
section that have been type certificated after September 30, 1969, unless it is equipped with 
one or more approved flight recorders that utiitize a digital method of recording and storing 
data and a method of readily retrieving that data from the storage medium. The following 
information must be able to be determined within the ranges, accuracies, and recording 
intervals specified in appendix B of this part: 

(1) Time; 



(2) Altitude; 



(3) Airspeed; 

(4) Vertical acceleration; 

(5) Heading; 

(6) Time of each radio transmission either to or from air traffic control; 

(7) Pitch attitude; 

(8) Roll attitude; 

(9) Longitudinal acceleration; 

(10) Pitch trim position; 

(11) Control column or pitch control surface position; 

(12) Control wheel or lateral control surface position; 

(13) Rudder pedal or yaw control surface position; 

(14) Thrust of each engine; 

(15) Position of each thrust reverser; 

(16) Trailing edge flap or cockpit flap control position; and 

(17) Leading edge flap or cockpit flap control position. 

For the purpose of this section, manufactured means the point in time at which the airplane 
inspection acceptance records reflect that the airplane is complete and meets the FAA- 
approved type design data. 

(e) After October 11, 1991, no person may operate a large airplane equipped with a digital 
data bus and ARINC 717 digital flight data acquisition unit (DFDAU) or equivalent unless it is 
equipped with one or more approved flight recorders that utilize a digital method of recording 
and storing data and a method of readily retrieving that data from the storage medium. Any 
parameters specified in appendix B of this part that are available on the digital data bus must 
be recorded within the ranges, accuracies, resolutions, and sampling intervals specified. 

(f) After October 11, 1991, no person may operate an airplane specified in paragraph (b) of 
this section that is manufactured after October 11, 1991, nor an airplane specified in 
paragraph (a) of this section that has been type certificated after September 30, 1969, and 



manufactured after October 11, 1991, unless it is equipped with one or more flight recorders 
that utilize a digital method of recording and storing data and a method of readily retrieving 
that data from the storage medium. The parameters specified in appendix B of this part must 
be recorded within the ranges, accuracies, resolutions, and sampling intervals specified. 

(g) Whenever a flight recorder required by this section is installed, it must be operated 
continuously from the instant the airplane begins the takeoff roll until it has completed the 
landing roll at an airport. 

(h) Except as provided in paragraph (i) of this section, and except for recorded data erased 
as authorized in this paragraph, each certificate holder shall keep the recorded data 
prescribed in paragraph (a), (b), (c), or (d) of this section, as appropriate, until the airplane 
has been operated for at least 25 hours of the operating time specified in §121359(a). A 
total of 1 hour of recorded data may be erased for the purpose of testing the flight recorder 
or the flight recorder system. Any erasure made in accordance with this paragraph must be 
of the oldest recorded data accumulated at the time of testing. Except as provided in 
paragraph (i) of this section, no record need be kept more than 60 days. 

(i) In the event of an accident or occurrence that requires immediate notification of the 
National Transportation Safety Board under part 830 of its regulations and that results in 
termination of the flight, the certificate holder shall remove the recording media from the 
airplane and keep the recorded data required by paragraph (a), (b), (c), or (d) of this 
section, as appropriate, for at least 60 days or for a longer period upon the request of the 
Board or the Administrator. 

(j) Each flight recorder required by this section must be installed in accordance with the 
requirements of 525.1459 of this chapter in effect on August 31, 1977. The correlation 
required by 525.1459 fc) of this chapter need be established only on one airplane of any 
group of airplanes -- 

(1) That are of the same type; 

(2) On which the model flight recorder and its installation are the same; and 

(3) On which there is no difference in the type design with respect to the installation of those 
first pilot's Instruments associated with the flight recorder. The most recent instrument 
calibration, including the recording medium from which this calibration is derived, and the 
recorder correlation must be retained by the certificate holder. 

(k) Each flight recorder required by this section that records the data specified in paragraph 
(a)f (b), (c), or (d) of this section, as appropriate, must have an approved device to assist in 
locating that recorder under water. 

(I) No person may operate an airplane specified in paragraph (b) of this section that meets 



the Stage 2 noise levels of part 36 of this chapter and is subject to §aL8Ql(c) of this chapter 
unless it is equipped with one or more approved flight data recorders that utilize a digital 
method of recording and storing data and a method of readily retrieving that data from the 
storage medium. The information specified in paragraphs (c)(1) through (c)(ll) of this 
section must be able to be determined within the ranges, accuracies and recording intervals 
specified in appendix B of this part. In addition ~ 

(1) This flight data recorder must be installed at the next heavy maintenance check after May 
26, 1994, but no later than May 26, 1995. A heavy maintenance check is considered to be 
any time an aircraft is scheduled to be out of service for 4 or more days. 

(2) By June 23, 1994, each carrier must submit to the FAA Flight Standards Service, Air 
Transportation Division (AFS-200), documentation listing those airplanes covered under this 
paragraph and. evidence that it has ordered a sufficient number of flight data recorders to 
meet the May 26, 1995, compliance date for all aircraft on that list. 

(3) After May 26, 1994, any aircraft that is modified to meet Stage 3 noise levels must have 
the flight data recorder described in paragraph (c) of this section installed before operating 
under this part. 

[Doc. No. 24418, 52 FR 9636, Mar. 25, 1987, as amended by Amdt. 121-197, 53 FR 26147, July 11, 1988; 
Amdt. 121-238, 59 FR 26900, May 24, 1994] 
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FOREWORD 

Activities of AERONAUTICAL RADIO, INC. (ARINC) 

and the 

P^iipose of ARINC Characteristics 



Aeronautical Radio, Inc. is a corporation in which the United States scheduled airlines are 
the principal stockholders. Other stockholders include a variety of other air transport companies, 
aircrafk manufacturers and non-U.S. airlines. 

Activities of ARINC include the operation of an extensive system of domestic and 
overseas aeronautical land radio stations, the fuljRllment of systems requirements to accomplish 
groxmd and airborne compatibility, the allocation and assignment of frequencies to meet those 
needs, the coordination incident to standard airborne communications and electronics systems and 
the exchange of technical information. ARINC sponsors the Airlines Electronic Engineering 
Committee (AEEC), composed of airlines technical personnel. The AEEC formulates standards for 
electronic equipment and systems for the airlines. The establishment of Equipment Characteristics 
is a principal functions of this Coramittee. 

An ARINC Equipment Characteristic is finalized after investigation and coordination with 
the airlines who have a requirement or anticipate a requirement, with otiier aircraft operators, with 
the Military services having similar requirements, and with the equipment manufacturers. It is 
released as an ARINC Equipment Characteristic only when the interested airline companies are in 
general agreement. Such a release does not commit any airline or ARINC to purchase equipment 
so described nor does it establish or indicate recognition of the existence of an operational 
requirement for such equipment, nor does it constitute endorsement of any manufacturer's product 
designed or built to meet the Characteristic. An ARINC Characteristic has twofold pxirpose, which 
is: 

(1) To indicate to the prospective manufacturers of airiine electronic equipment the 
considered opinion of the airline technical people, coordinated on an industry basis, 
concerning requisites of new equipment, and 

(2) To chanjiel new equipment designs in a direction which can result in the maximum 
possible standardization of those physical and electrical characteristics which 
influence interchangeability of equipment without seriously hampering engineering 
initiative. 
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1.0 INTRODUCTION 



1.1 Purpose of This Document 

This document provides design guidance for the 
development and installation of a Digital Expandable 
Flight Data Acquisition and Recording System 
(DEFDARS) primarily intended for airline use. As such, 
this guidance will include specific requirements necessary 
to accommodate mandatory flight data recording and 
other flight data acquisition needs plus the requirements to 
ensure customer controlled intcrchangeability of 
equipment in a standard aircraft installation. 

1'2 Basic Principles 

The objective of this Characteristic is primarily to 
describe equipment and installation standards capable of 
meeting the mandatory flight data recording requirements 
of the F AA and other regulatory bodies and secondarily to 
describe certain features to provide the flexibility and the 
expansion capability needed to implement a version of an 
Aircraft Integrated Data System (AIDS) or other special 
purpose data acquisition system. 

1.2.1 Relationship to ARINC Characteristic 573 

ARINC Characteristic 573, which was first developed to 
meet the requirements for expanded flight data recording 
of 1973, described an acquisition system with mainly 
analog inputs reflecting the equipment and the technology 
in use at that time. 

With the work of the A EEC Systems Architecture and 
Interfaces (SAI) Subcommittee, digital technology was 
applied to practically all equipment in aircraft introduced 
in the early 1980*s and after. This decision, the 
acceptance of the digital signal standard of ARINC 429, 
and the new packaging concepts of ARINC 600, made the 
ARINC 573 acquisition unit obsolete in a new technology 
aircraft. Thus the decision was made to develop a "second 
generation ARINC 573" system to take its place in future 
aircraft. 

To preserve the good properties of the ARiNC 573 system 
and to protect the considerable investment in data readout 
and system test equipment, many features of the ARINC 
573 system have been retained. This Characteristic retains 
the ARINC 573 Flight Recorder and Accelerometer, and 
thus makes them part of the system defined herein. 
Because of its direct functional dependence on the 
acquisition unit, the Data Entry Panel is redefined by this 
Characteristic. 



1.2.2 Relationship to ARINC 429 

Digital input signal requirements for the DEFDARS 
system should conform to the standards of ARINC 429 at 
the low speed or the high speed bit rate. 

The requirement that the acquisition unit defined by this 
Characteristic be compatible with the ARINC 573 
recorder makes it impossible to use the ARINC 429 
format for the acquisition unit flight recorder output. 



1.3 Svstem Functions 
1-3.1 Minimum Svstem 

DEFDARS, when configured to meet the mandatory flight 
data recording requirements, should, as a minimum, 
acquire and record the mandatory parameters as received 
from aircraft system and from the DEFDARS 
accelerometer. 

The DEFDARS recorder should meet all applicable 
regulatory agency specifications for data retention, crash 
survival, etc. 

An optional cockpit data entry panel may be used to enter 
for instance, fli^t identification data. As a minimum, 
there should be a control panel mounted in the cockpit to 
provide the necessary switches and lights for preflight 
tests and system checks; This panel is not by itself part of 
this Characteristic since its for and functions are 
dependent on each particular aircraft and on national 
requirements. The standard interwiring allows the use of 
the data entry panel, the control panel or both. 

1.3.2 Expanded Svstem 

The minimum DEFDARS nriay be combined with other 
units to form a specialized data acquisition and recording 
system. This expanded system may for instance include 
more than one acquisition unit, remote acquisition units, a 
computer or other unit for system control and data 
management, a quick access recorder, expanded data 
display/OTtry panel, etc. 

The expanded system is not part of this Characteristic 
except that the interfaces with the DEFDARS acquisition 
unit-which is part of the minimum system - are specified 
in as much detail as necessary to insure integrity of 
mandatory flight recording in an expanded system. 

1.3.3 Svstem Inputs 

The DEFDARS acquisition unit should accept the 
following.signal types: 

-Digital, ARINC 429 (DITS) 

- DC Voltage Amplitude and Ratio 

- Potentiometer (DEFDARS excited) 

- AC Voltage Ratios 
-Synchro, ARINC 407 

- Temperature Probe (DEFDARS excited) 

- Switch Discretes 

This list should cover all signals required for mandatory 
recording. In an expanded DEFDARS there may be a 
need to accommodate other signal types as specified for 
each application using optional circuitry in the acquisition 
unit or using optional imits. 
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l.Q INTRODUCTION fcontM> 



1.4 



Unit Functions 



1.4,1 Digital Flight AcQUisition Unit(DFAU> 

The Digital Flight Data Acquisition Unit (DFDAU) contains 
the circuitry necessary for the acquisition, conditioning and 
conversion of sensor signals of interest to the user. It is 
expected that the DFDAU functions are processor controlled. 

Sampling sequence of the flight data parameters is 
determined by a read-only-memory (ROM) which is 
specified for each application by the user. This ROM 
completely controls all signal programming as to input pin 
assignments, type of signal and data frame assignment 

Two digital data output circuits are specified to be provided 
from the Digital Flight Data Acquisition Unit. Each of the 
two specified outputs should consist of serial twelve - bit 
words, always wiln the least significant bit (LSB) transmitted 
first and witfi a data rate and modulation as follows: 

FLIGHT RECORDER OUTPUT - Data rate of 64 
words per second formatted into a frame of four 
subframes of 64 words each. Electrical format 
should be Harvard Bi-Phase modulation. 

AUXILIARY OUTPUT - Data format specified be 
user and the electrical format should be Bi-Polar 
modulation. 

COMMENTARY 

!n an expanded system or in a system intended for 
engineering test, a cassette type quick access 
recorder may be installed with the data processed 
separately from flight recorder data. A separate 
auxiliary output ensures that this extra recorder 
does not compromise the critical flight recording. 

In addition to these outputs, there are pins set aside for an 
optional high-speed output for possible use in an expanded 
system. 

The detailed characteristics of the DFDAU are shown in 
Section 5. 



1.4.2 Digital Flight Data Recorder (DFDR) 

The Digital Flight Data Recorder (DFDR) should provide a 
minimum recording capability of 25 hours duration 
accqjting digital data from the 64 words per second Flight 
Recorder Output of the DFDAU. 

Circuitry necessary to determine status of the DFDR should 
be provided to meet applicable dispatch requirements. The 
DFDR should be crash-protected to meet FAA Technical 
Service Order (TSO) C-51A or other applicable minimum 
standard. 

The detailed characteristics of the DFDR are shown in 
Section 6. 



1 .4.3 Accelerometer 

The standard accelerometer should be an 
sensitive in all three axes as shown in Section 7. 



instrument 



1.4.4 Flight Data Entry Panel f FDEP - Optional) 

The optional Flight Data Entry Panel, when used, should 
provide a means for manual entry of documentary data and, 
at the manufacturer's option, for data display and for system 
test, control, and fault isolation. The interface with the 
DFDAU should be determined by the manufacturer. 

The detailed characteristic of the FDEP are shown in shown 
in Section 8, 

1.4.5 Printer (OptionaH 

A hard-copy printer to be used in conjunction with the 
DFDAU is an optional item. Pins have been reserved on the 
DFDAU connector to provide the interface connections 
needed for the printer. 

COMMENTARY 

Details for the printer are no given in this 
Characteristic, however, there has been interest in 
having a "standard'* printer that may operate with 
various types of equipment (i.e., ACARS). It is the 
hope of the developers of ARINC 717 that the 
manufacturers of DEFDARS equipment will 
provided a printer interface (when requested) that 
will operate with such a "standard" printer. 

Some earlier versions of the DEFDARS provided 
an interface compatible with the printer defined in 
ARINC Characteristic 597. Since then, ARINC 
Characteristic 740 describing a multiple input 
printer was adq)ted. Additional pins have been 
reserved to accommodate this printer. 

1,5 Reliability and Maintainability 

1.5.1 Reliability 

The anticipated operational use of the DEFDARS demands 
the utmost attention to the need for reliability in all phases of 
design, prc«luction, installation and operation of the 
equipment. 

COMMENTARY 

The designer may be surprised to find no elaborate 
requirements for reliability. The airiines are in a 
most fortunate positipn in this regard because they 
have found the pressures of the "maricetplace'* exert 
a truly meaningful influence upon the design and 
production quaHty control necessary to achieve 
high equipment reliability. The key advantage 
enjoyed by the vast majority of airiines is the ability 
to purchase existing, fully operational equipment 
'*ofF the sheir after the product has established 
itself in the market. Reduced to the simplest of 
terms, the manufacturer will find that if he does not 
design it and build it properly, it won't sell! 



^-1 
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1,0 INTRODUCTION (conVd) 



1-6 Interchangeabiiitv 

"Unh Interchangeability" is required for the Digital Flight 
Data Recorder and standard accelerometer regardless of 
the manufacturing source. The detailed requirements 
intended to ensure satisfactory interchangeability are 
shown in Section 2.0, **Interchangeability Standards.** 

The basic DFDAU specified by the Characteristic should 
be electrically and mechanically interchangeable between 
manufacturers. Since the processor ROM, which programs 
input pins and signal types and assigns all word slots, is 
customer specified, there is, however, no guarantee for 
functional interchangeability between installations. 

If the recommended input assignments of Attachments 5 
and 6 are followed, there may be complete 
interchangeability for mandatory purposes between units 
of different airlines and different manufacturers. This is 
true at least for a certain type of aircraft or family of 
aircraft using the same data source systems and operating 
under the same regulation. 

COMMENTARY 

The Subcommittee producing this Characteristic 
struggled very hard trying to define the DFDAU 
so that complete unit interchangeability, as 
successfully specified for the ARINC 573 
FDAU, could be maintained. 

It was possible to provide the analog data 
flexibility required to meet the widely vai7ing 
regulatory requirements and the individual airiine 
desires for the use of the non-mandatory word 
slots. It was not, however, possible to meet those 
requirements for the label arrangements of the 
ARINC 429 ports. When it became obvious that 
everybody's DFDAU would have to be 
compromised (read-more expensive) due to other 
user's needs, and when several airlines began 
asking what a simple DFDAU just for their needs 
would cost, the Subcommittee decided instead to 
define the base that everybody needed. 

The basic DFDAU hardware therefore has a 
sufficient number of analog, digital and discrete 
inputs to satisfy everybody. It also has the signal 
conditioners most useful in modem aircraft and 
certain other features needed by all users. The 
frame structures of this Characteristic and 
ARINC 573 are identical (Four 64-word 
subframes using the same data synchronization 
method). The detailed fi'ame word assignments 
are to be specified by the user. This was the only 
way to achieve the necessary flexibility dictated 
by the real and anticipated difTerences in aircraft 
systems and in regulatory and company 
requirements. 



NOTES: 



1. The standards for interchangeability between 
DFDAUs with different part numbers will only apply 
to electrical and mechanical characteristics of the 
basic unit as required for mandatory flight data 
recording. 



2. In addition to the above interchangeability standards, 
all of the optional units of the system should be fully 

' interchangeable with other such units produced by the 
same manufacturer and should not require any flight 
line adjustment or calibration. 

3. The above need for "Unit Interchangeability** of the 
Accelerometer and DFDR units makes it necessary to 
fully defrnt i standard electrical interface for these 
two units. 



COMMENTARY 

The development of interchangeable equipment for the 
airline industry has been the keystone of AEEC standards 
for over four decades. Today the airline industry considers 
the interchangeability aspects of airborne equipment to be 
by far the most important advantage of the development 
of an ARINC Equipment Characteristic. Thus, if an 
Equipment Characteristic fails to establish 
interchangeability of units between manufacturers, it has 
not fulfilled its intended purpose. Set manufacturers must, 
therefore, realize the extreme impwtance which the 
airlines industry places on interchangeability. True, 
interchangeability may tend to limit an individual 
manufacturer's initiative; however, the airline industry has 
chosen to accept this disadvantage in exchange for 
interchangeability which nets a large return through time 
and money saved in implementing new systems in the 
airline fleets. The primary reason for the 
interchangeability requirements is to provide the customer 
with several freedoms. 



I-'? Regulatory Approval 

The equipment should meet all applicable regulatory 
requirements for Flight Data Recorders. In the absence of 
a current TSO for the DEFDARS, direct regulatory 
approval cannot be obtained. The installation will 
normally be approved as part of the original equipment on 
the aircraft or by a Supplemental Type Certificate, The 
equipment manufacturer should refer to current TSOs for 
typical environmental requirements. 
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LP INTRODUCTION (conrd) 

1.7 Regulatory Approval (cont'd) 

COMMENTARY 

The airlines and manufacturers have consistently 
emphasized the benefits to be derived from the 
resolution of past differences between the 
regulatory requirements of various governments. 
Now the increased reliability and better 
manufacturing quality control associated with a 
fully standardized installation is recognized by 
the US FAA and its counterparts in other 
governments. 

NOTE: Manufacturers are cautioned to seek out 
and observe any unique regulatory 
requirements applicable to their 
customers* equipment. One example is 
the French SGAC requirem^t for a 
secondary retention tethering means for 
the DFDR now shown in Attachment 3-3 
but unknown at the writing of ARINC 
573, 
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2,0 INTERCHANGEABILITY STANDARDS 



2.1 Importance of Interchangeabilitv 

It is of prime importance that the industry establish 
specific form factors, mounting provisions, mterwiring, 
output signal data and power supply standards for the 
AIDS system. The establishment of airframe installation 
standards cannot await the completion of new equipment 
developments by the manufacturers. Because of the very 
extensive potential cost saving involved, advanced 
planning on the part of the airline customers has always 
been necessary and is particularly so with the many 
problems of adding AIDS equipment to present aircraft 
and planning future installations. 

Manufacturers should note that although this 
Characteristic does not preclude the use of standards 
different from those set forth herein, the practical 
problems of redesigning what will then be a standard 
aircraft installation to accommodate some special 
installation could very well make the use of that other 
design prohibitively expensive for the potential customs*. 
Therefore, manufacturers should recognize the practical 
advantage of developing equipment in accordance with 
the standard form factors and the standard intcrwiring 
shown in this document. 

2.2 Form Factors and Connectors 

ARINC 600 for the DFDAU, ARINC 404A for the 
DFDR, and ARINC 404A for the FDEP with all current 
Supplements must be followed in explicit detail to assure 
universal interchangeability between equipment of 
different manufacturers. The equipment manufacturer is 
cautioned that the equipment must conform to standards 
for dimensions, tolerances, type of hold-down, extractors, 
cooling provisions and limits on weight and center of 
gravity specified in those documents. 

Units of the minimum system defined in Section 3.1 of 
this Characteristic should be interchangeable regardless of 
manufacturer, as specified in Section 1,6. 

2.2.1 Digital Flight Data Acquisition Unit (DFDAU) 

2,2.1.1 Form Factor 

The DFDAU should comply with the dimensional 
standards in ARINC Specification 600, *'Air Transport 
Avionics Equipment Interfaces,** for the 6 MCU form 
factor. 

The DFDAU should be provided with a low insertion 
force, size 3 shell ARINC 600 service connector. This 
connector, which should accommodate aircraft 
interconnections in its top, center and bottom inserts 
should be located on the center grid of the equipment's 
rear panel. Index pin code 01 should be used. A second 
connector of the vendor*s choice should be used for ATE 
connections. The configuration and location of the ATE 
connector should not interfere with normal aircraft 
installation. 



Guidance on the ATE interface can be found in Section 9 
of this document. 

Top Inserts (TP) (2) 150x#22 signal contacts 
Center Inserts (MP) (2) 1 50 x #22 signal contacts 
Bottom Inserts (BP) (2) 2 x #5 contacts, 4 x # 1 2 

contacts, 3 x #16 contacts, 

4 x #20 contacts 

2.2.1,2 Cooling 

The DFDAU should be designed to accept, and airfi^me 
manufacturers should configure the installation to provide, 
forced air cooling as defined in Section 3.5 of ARINC 
Specification 600. The standard installation should 
provide an airflow of 15,4 Kg/hr. of air having a 
maximum temperature of 406C. This rate of air flow is 
calculated on the basis of approximately 70 W of 
dissipated energy in the DFDAU. The pressure drop at the 
design flow rate from inlet to exhaust should be 25 ±5 mm 
of water under standard conditions (1013.25 mb). No 
internal blower should be used. 

2.2.2 Digital Flight Data Recorder (DFDR) 

The digital flight data recorder should be packaged in a 
full length 1/2 ATR case per ARINC 404A with 
M81659/35A2-0133 connector (Attachment 3-3). The 
unit hold-down hardware should conform to ARINC 404 
Class A or C (thumb-screw) standards, 

NOTE: For those users for whom the 1/2 ATR DFDR is 
unsuitable (perhaps because of different 
regulatory requirements than those assumed in 
choosing the industry standard configuration), 
the alternative of a free (pendant) connector to 
supply an unspecified DFDR is allowed. In 
which case, the Unit Interchangeability desired in 
Section 1.6 will no longer apply with respect to 
the DFDR. The connector type and pin 
connections are specified in the Note of 
Attachment 3-4. 

2.2.3 Accel erometer 

The physical characteristics of the acceleromcter and its 
connector should conform to Attachment 3-5, The form 
factor applies primarily to mounting pattern and connector 
location. The case envelope dimensions are guides for 
maximum volume rather than specific shape. 

2.2.4 Flight Data Entry Panel (FDEP) 

The physical characteristics of the optional FDEP should 
conform to maximum volume limits and other standards in 
Attachment 3-7 with an MS3122E20-41P connector or 
equivalent and with standard quarter-tum panel mounting, 

2.3 Input and Output Signal Characteristics 

All inputs and outputs specified in Section 4 are needed to 
ensure electrical interchangeability. 
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2.0 JNTERCHANGEABILITY STANDARDS (conVd) 



2.4 Standard ?nterwiring 

The standard interwiring of Attachment 2 is the minimum 
unit-to-unit interwiring of any DEFDARS installation and 
is specified to ensure interchangeability for the minimum 
system. 

2.5 Power Circuitry 

2.5.1 Primary AC Power Input 

The equipment should be designed to utilize 115 
VAC/4pO Hz single phase power per ARINC Report 413» 
^Xjuidance for Air-Transient Protection.** The aircraft 
power supply characteristics, utilization equipment design 
limitations, and general guidance material are shown 
therein. The same power source should be used for the 
DFDAU» DFDR, and FDEP (where installed), 

2.5.2 Power Interlocks and Power Control 

Power to the various units of the DEFDARS should be 
interlocked by aircraft systems and controlled by the 
cockpit panel, so that at all times, the mandatory 
requirements for both data retention and pre-flight system 
checks are met. 

This will require interlock connections to certain aircraft 
systems as determined by the airframe manufacturer. A 
power switch in the cockpit should allow for automatic 
tum-on and turn-off of the whole system by the interlocks. 
It should enable control of the whole system for pre-flight 
status check as required and in addition turn-on of the 
whole system except the DFDR for extended ground 
checks. Any switch positions turning on the DFDR should 
be either guarded or momentary. It should not be possible 
to turn the system off by manual control if it has been 
turned on by the interlocks. The switches should be rated 
at 2A/115 VAC/400 Hz. 

2.5.3 Sensor Excitation 

Outputs needed from the DFDAU for DC excitation of 
DEFDARS sensors are described in Section 4.4 

2.6 Weights 

The maximum weight of the unit should be as specified 
below: 

Equipment Units Weight (lbs) 

Digital Flight Data Acq. Unit 20 
Digital Fli^t Data Recorder 30 

2.7 Environmental Specification 

The DEFDARS equipment should be designed to meet the 
environmental specifications applicable to the installation 
limits as set forth in RTCA Document DO- 160. 



COMMENTARY 

Sometimes an airframe manufacturer will issue 
his own environmental specifications which tend 
to be more lenient towards noise emission and 
more stringent towards noise susceptibility. An 
avionics manufacturer should therefore survey 
the specifications presently in use but the 
airframe manufacturer should realize that an 
airiine expects to generally find DO-160 limits 
adequate and will put the blame on the airframe 
manufacturer if they are not. Of particular 
concern is a trend to overdesign the equipment to 
compensate for ambient levels in excess of those 
in DO- 160. 

2.8 Abnormal Conditions 

2.8.1 Power Interrupts and Low Power Levels 

For power interruptions of 10 milliseconds or less, there 
should be no break in operation of the DFDAU. For 
interruptions of 200 milliseconds or less but greater than 
10 milliseconds the DFDAU should start at the next sync 
word following the word being processed at the time of 
the interruption. For interruptions of greater than 200 
milliseconds, the DFDAU should reinitialize and return to 
the beginning of the frame. The DFDAU should continue 
to operate when the power source drops to a level as low 
as 80 volts. 

COMMENTARY 

Although it is acceptable to lose a portion of the 
data following the interrupt, the users would like 
to retain time measurement during this period, h 
is desirable for the manufacturer to provide this 
capability during the power interrupt or low 
power condition. 

2.8.2 Loss of Cooling 

For loss of forced air cooling normally provided by the 
avionics rack, the DFDAU should operate within 
specification for 30 minutes. 

COMMENTARY 

For this condition it is assumed that the ambient 
air temperature in the avionics bay is 80€F and 
that no cooled air may be drawn from the cooling 
system aboard the aircraft. 
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3.1 



General 



The minimum DEFDARS installation for mandatory flight 
data recording consists of four units: 

- The Digital Flight Data Acquisition Unit 
(DFDAU) 

- The Digital Flight Data Recorder - (DFDR) 

- The Acceleromcter 

- A Control Panel 

An optional Flight Data Entry Panel (FDEP) may be added 
as specified by the airline, in addition to or in place of the 
ah'ii^me designed control/test panel in the cockpit. 

For an expanded system, additional DFDAUs and other 
acquisition, controlling or recording units may be added as 
specified by the airline. Expansion of the system must never 
compromise the integrity of the mandatory flight recording- 

The system will output BITE information to provide 
funaional test and troubleshooting capabilities. 



3.2 



System interwiring 



The system interwiring shown in Attachment 2 is required 
for all original installations, regardless of aircraA or unit 
manufacturer. It will ensure that there is wiring for proper 
interconnection of all the basic units, allowing all the 
flexibility of the basic design described in this Characteristic. 

There should be complete wiring between the DFDAU and a 
connector in the cockpit. This connector should be in the 
flight engineer's area and should in turn connect to the 
control panel and/or to the optional FDEP. The cockpit 
disconnect should be in a location to provide access with 
minimum effort. 



3.3 
3.3.1 



Units 
DFDAU 



The DFDAU is the primary acquisition unit and should 
sample, condition and digitize or reformat the flight data. Its 
output is a serial digital bit stream ready to be recorded. The 
DFDAU also provides the system timing for the minimum 
DEFDARS. 

To allow for system expansion, the DFDAU has an 
additional recorder compatible output, an unspecified high- 
speed output, remote acquisition unit inputs, timing control 
input/output and a set of undefined connections to be used at 
the manufacturer's and the system designer's option. 

The DFDAU is specified in detail by the Characteristic. 

3.3.2 DFDR 

The DFDR is the flight recorder with the crash protected 
medium required by most countries on board large 
passenger-carrying aircraft. 



The DFDR is specified in detail by the Characteristic. 
3.3.3 Accelerometer 

The accelerometer provides the acceleration information 
required. for. fli^t recording and is a primary source for 
DEFDARS. 



The accelerometer is specified in detail 
size -- by this Characteristic. 

3.3.4 Control Panel 



except for exact 



The control panel should as a minimum provide the required 
system test and power control functions of Sections 2.5.2 
and 3.10.1. The control panel functions may be added to 
another cockpit panel including FDEP, but should not be 
recognized that the pre-flight test functions may be required 
for dispatch while the FDEP is not. 

The physical characteristics and the connectors are not 
specified. 

3.3.5 FDEP 

The q;)tionaI FDEP may allow recording of manual or other 
data from the cockpit. It may also provide, for instance, data 
display and system test and control functions. The functions 
ana the use of the FDEP are as determined by the 
manufacturer and/or the system user. 

The maximum size and the DFDAU wiring interfaces are 
specified in this Characteristic. 

3.3.6 Other Optional Units 

No other units than those above are covered by this 
Characteristic but certain provisions have been made to aid 
in the design of a larger system. There arc clock and synch 
inputs/outputs specified for the DFDAU to simplify system 
timing and a block of contacts have been reserved for a 
manufacturer's and/or system user's special needs. It should 
be recognized that the use of the unspecified connections 
may limit the interchangeability of DFDAUs between 
installations. 



3.4 



Data Sources 



The DEFDARS should accept input data form existing 
transducers provided as part of the aircraft subsystems or 
from additional transducers or signal conditioners installed 
primarily as DEFDARS signal sources. The raw electrical 
signals accepted by DEFDARS should conform to one of the 
basic input signal categories of Section 4. 

Transducers installed for DEFDARS should not be 
considered a part of the DEFDARS for purposes of system 
accuracy except as specifically stated in this document. 



3.5 



Data Muhiplexing 



The input data to the DFDAU should be time division 
multiplexed into a fully serial output with parameter 
identification provided by means of data frame position or 
"time slot addresses" as shown in Section 5 and Attachment 
4. 
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3.6 Data Format 

The data frame to be recorded by the flight recorder while 
used for mandatory flight recordings is specified by this 
Characteristic. Synchronization is by a Barker coded word 
and individual data is found in word slots referenced- to ' 
the synch word. 

Attachment 4 has a complete description of the data 
frame. 

COMMENTARY 

This data frame is similar to the one specified for 
ARINC 573 and that is quite intentional. The 
ARINC 573 frame has proven adequate for most 
users. With a lot of equipment now in use to 
transcribe and process ARINC 573 data, the 
airlines wish to retain enough commonality to 
avoid expensive duplication. The DFDRs 
developed to ARINC 573 and made part of this 
Characteristic depends on the ARINC 573 bit 
rate format for ftinctions like BITE and meet 
regulatory requirements for data retention. This 
requires that the synch method, the word length 
and the frame length be the same, 

3.7 Input Signal Programming 

The DFDAU will accept inputs from a- multitude of 
sources with different types of signals. Since each word 
slot in the output frame corresponds to a certain parameter 
input at a certain set of pins, the allowable type of signal 
has been specified for all inputs. In some cases, this 
specification will allow only one type of input for certain 
data while in other cases there is a choice of types of input 
allowed. 

The customer specified ROM will fully determine what 
data is in any given word, which input pins are sampled to 
find this data and which signal conditioning is used to 
resolve the data. See Section 5.7 for a discussion on 
undefined programmability. 

3.8 Input Circuit Protection 

Each data input circuit in the DFDAU should include 
suitable circuitry to prevent malfunctions or failures 
appearing in the monitored aircraft system as a result of 
failures in DEFDARS. This circuitry should protect the 
aircraft sensors, transducers or instrument systems against 
all reasonably probable malfunctions including non- 
programmed multiplex switch closures. This protection 
should continue to exist even in the event of any 
reasonably probable failure within the isolation circuitry 
itself and with power-off conditions. Detailed 
characteristics should be as given in Attachment 7. 

3-9 System Accuracy 

The total error contributions from the input to the 
DFDAU through the Digital Flight Data Recording 
readout or playback should meet the specifications in 
Section 4. 



3.10 Failure Warning and Functional Test 

Equipment designed to this Characteristic should have 
adequate failure monitoring and functional test capability. 
Equipment should be designed to ARINC Report 604, 
"Guidance for Design and Use of Built-in Test Equipment 
(BITEr. 

3.10.1 '*Minimum Requirements" 

Means should be provided in the equipment for preflight 
"dispatch" tests. As a minimum, such tests should 
determine that data is being *Svritten" on the recording 
medium in the DFDR This is the "SYSTEM STATUS" 
signal from the DFDR shown in Attachment 2. 

Failures should be indicated by the change from a 
^'Standard Applied Voltage" (nominally +_27.5 VDC) to 
a "Standard Ground" signal on the "SYSTEM STATUS" 
output (DFDR pin 21) as shown in Attachment 10. This 
signal should he capable of controlling lamp or relay load 
within the range of 10 to 100 milliamperes where the 
power is derived from a standard "»-27.5 VDC aircraft 
electrical system including the voltage transients 
described in ARINC 413, however, the +27.5 VDC may 
be reduced to approximately 12 VDC where the power is 
supplied from a "Master" dimmable lighting bus. Further, 
the cautious AIDS design may wish to give some thought 
to the possibility that the airframe people might choose to 
use AC power and SCRs in the future for such dimmable 
buses. The externally connected low for the FDEP 
indicator allows the use of dimming on the ground side. 

NOTE: This dual-character signal is provided to allow 
customers that option of indicating a detected 
failure by means of; 

A. The traditional amber caution light used in 
existing Flight Data Recorder installations, 
or 

B. The electro-mechanical type of "Flag" used 
on most instruments. 

Some airlines have indicated a desire to use the electro- 
mechanical warning devices for various reasons. 
However, it should be noted that a failure of the Flight 
Data Recorder is not a critical flight safety item, in the 
same sense as the flight instruments. Thus, provision of 
the dual-character signal is justified solely on the merits of 
instrumentation flexibility (as shown in Attachment 10) 
and not on any need for an "ultra-sophisticated" failure 
warning indication. 

COMMENTARY 

The present state-of-the-art in failure monitoring, 
circuitry appears adequate to meet the "Minimum 
Requirements" set forth above. However 
suggestions to include an additional requirement 
to automatically verify the validity of the 
recorded data were found to be beyond 
practicable attainment in actual operational 
environment for the foreseeable future. 
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COMMENTARY 

It should be noted that monitoring for recorded 
data provides an inherent check that power is 
applied, data is being received from the DFDAU 
and the tape is in motion. 

3.10.2 Customer Needs 

Many airlines have expressed a need for a more 
comprehensive "Maintenance Monitoring System" which 
is capable of isolating faults to a line replaceable unit 
(LRU). Such systems should indicate the failed unit by 
means of an indicator on the front panel of the DFDAU. 
The color of the indicator should correspond to the 
mounting surface when the monitwed unit is satisfactory 
and should indicate failed units by displaying the Standard 
Yellow. 

COMMENTARY 

Detailed requirements for Built-in Test 
Equipment (BITE) are not given since the 
pressures of the "marketplace exert a compelling 
necessity for the designer to ensure a high 
maintainability for the equipment, it is expected, 
therefore, that BITE equipment will detect at 
least 95% of failures and assign these to the 
correct LRU with a probability of at least 95%. 
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The purpose of this section is to specify the detailed 
electrica) characteristics of the analog, digital^ and 
discrete electrical input and output signals. AH inputs and 
outputs of the DFDAU should meet the standards 
established for the types of signal specified in this section. 

COMMENTARY 

Installation designers should take note of the fact 
that special optional DFDAU inputs or another 
data conversion device will be needed in those 
cases where it is desired to use any input signal 
which does not meet the standards of this section. 

4.1 Interface Standards 

The interface standards are necessary to ensure 
interchangeability and to preserve the integrity of the 
aircraft systems to which DEFDARS is connected. 

All the electrical inputs to the system will be in the form 
of either a standard analog input, a standard digital fonnat 
or a standard switch function. Standards will be 
established by this Characteristic to ensure 
intaxshangeability of wiring, and thus the 
interchangeability of equipment. 

In the definition of interface standards this Characteristic 
includes accuracy, resolution, and the signal source 
standards as applicable. 

4J.1 General Accuracy and Operating Ranges 

The accuracies specified herein should apply under all 
combinations of environmental conditions of Section 2.7. 
The accuracies for the various analog output functions 
should be measured on the electrical signal outputs of the 
system and, therefore, the accuracy figures specified do 
not include the typical reading inaccuracy of displays on 
the pilot's instruments. In all cases the error contribution is 
expressed as a percentage of full scale, and represents the 
RSS value of all sources of enror. The specified accuracy 
for each input signal of Section 4.2 should include any 
non-linearity and resolution in the analog-to-digital 
conversion process. 

COMMENTARY 

The specified error contributions or '^Accuracy" 
limits represent the absolute MINIMUM values 
which the users will accept. The designers should 
take note of repeated airline requests for 
significantly better accuracies especially where 
the data is to be actually used for AIDS 
purposes. In such cases, the airlines may choose 
equipment with accuracies far better than the 
maximum values specified by this characteristic. 

4.1.2 Resolution 

For purpose of this Characteristic the resolution or the 
function threshold sensitivity is considered to be the 
maximum cyclic input change (double amplitude) that can 
occur without detectable change in the output. The 
resolution of ail analog-to-digital conversions should be 
1/4096 of full range, or better. 



4.1.3 Synchro Standards 

All inputs for which synchro signals are specified should 
consist of signals from standard 26 volt synchros, utilizing 
1 1 .8 volt leg-to-leg stator voltages of a sufficient size to 
permit operation of at least three passive repeater 
synchros or three high-impedance (500 ohms or greater) 
control transformers or any combination thereof 
externally. It may be assumed that all such high 
impedance control transformers used externally will be 
operated into a rotor load impedance of at least 10,000 
dims (instead of 100,000 ohms as recommended in the 
ftanual) for the reasons which are described in Sections 
4.14 and 4.20 of ARINC Report 407, "Synchro System 
Mariuar. 

COMMENTARY 

Oftentimes set manufacturers are inclined to use 
the terminology "EZ" instead of the term "Index 
Reference." The term '*EZ" applies to a synchro 
indicator. The fine distinction between these two 
terms and the problems that can develop because 
of an indiscriminate use of the term "EZ" when 
"Index Reference" should be used instead arc 
explained in Section 2.2 of ARINC Report 407, 
"Synchro System Manual", Manufacturers 
should make reference to ARINC Report 407 for 
detailed information on system interconnection 
* of synchro indicators so that they will be aware 
of the pitfalls in the use of the "EZ" terminology. 

4.1.4 Standard "Applied Voltage" 

The standard "applied voltage" should consist of nominal 
+27.5 VDC signal. This voltage should be considered "to 
be applied" when the actual voltage under the specified 
load conditions exceeds 18.5 volts and to *^ot-be- 
applied" when the potential on this lead drops to 3.5 volts 
or less. 

4.1.5 "Standard Ground" Signal 

The "Standard Ground" signal may be generated by either 
a solid-state or mechanical type switch. In either case, a 
"contact potential" or residual voltage of 3.5 volts or less 
should represent the "grounded" condition. 

4.1.6 Phase Reversing Voltage Standards 

Several fiinctions employ a phase reversing voltage signal 
for external instrument and accessory use. Unless 
otherwise set forth, the phase of these output signals is to 
be held to 0** ± 10**, with the "in-phase" signal produced 
by motion in the positive direction, or a derivative of that 
direction. The positive direction senses for all usual 
airplane or environment signal changes are defined in 
ARINC Report 407. The quadrature signal should be held 
to less than 60 millivolts, unless otherwise noted, under 
the worst condition for each of these phase reversing 
output signals. 
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i'2 



0-3 



The above specified 0** and 180** phase relations are applicable 
irrespective of the source of the phase reversing voltage signal, 
whether a tach generator, a two-wire synchro output, a linear 
inductive trarisformer, or even a potentiometer. 

The basic phase reference standard is to be the aircraft power 
system - not an arbitrary phase reference established by any 
accessory. 

For purposes of indicator and accessory unit design it is 
expected that individual utilization equipments wiH have a 
nominal input impedance of 10,000 ohms (or more), essentially 
resistive so that a total of three toads can be employed in th^ 
aircraft. This standard is based on Section IKl of ARINC 
Report 407. 

4.2 Analog Data Inputs 

The following types of analog signals should be accepted by the 
DFDAU. In cases where a reference or excitation voltage is 
stated, the value given is the nominal. For all types of signals 
the digital value should be linear with the input over the entire 
specified range. 

The synchro inputs should be programmed to use the proper 
reference signal. There are five reference voltage inputs using 
the AC ground for return. The five references should always 
include the three phases of the aircraft power generating system 
with the other two inputs to be used for reference voltages firom 
special equipment as needed for each installation. 

The AC ratio reference signals are expected to meet the 
standards for the 26V AC reference definJed in ARINC Report 
407. 

As an option, the DFDAU should be capable of processing the 
special signal types defined in Sections 4.2.8 and 4.2.9. These 
signals should be assigned to the pins designated in Attachments 
2-2 and 3.2. 



4.2.2 AC Voltage Ratio 1 



4.2.1 Synchro Signal 
Range: 
Voltage: 

Reference Voltage: 
Digital Scaling: 



0 to 360° (continuous unlimited 
rotation ) 

1 1 .8 VAC line to line at 26 VAC ref 
26 VAC 400 Hz nominal (30 VAC 
max.) 

0** is zero count and 360* is fiill count 
plus an additional binary I, e.g., all 
zeros. 

Accuracy: ±0.17% (0.6*) 

COMMENTARY 

All synchro signals should conform to the standards set forth in 
ARINC Report 407. 



Range: 



Digital Scaling: 
Accuracy: 
4.2.3 AC Voltage Ratio 2 



0 to 5 VAC in and out of phase 
referenced to 26 VAC 400 Hz 
excitation nominal (30 VAC max.) 
5 VAC out of phase is zero count and 
5 VAC in phase is full count. 
±0.2% (20 mVAC, nominally) 



^-3 



Range: 

Digital Scaling: 
Accuracy: 

4.2.4 DC Voltage 
Range: 

Digital Scaling: 



0 to 26 VAC-in and out of phase 

referenced to 26 VAC 400 Hz excitation 

nominal (30 VAC max.) 

26 VAC out of phase is zero count and 26 

VAC in phase is full count. 

±0.2% (104 mVAC, nominally) 



0 to 5 VDC (absolute measurement) 
0 vex: is zero count and 5 VDC is 
full count. 
±0.2%(10mVDC) 



^-3 



Accuracy: 

4.2.5 DC Voltage Ratio f3-wire input) 

Range: 0 to 5 VDC 

Reference: 5 VDC 

Digital Scaling: . 0 VDC is zero count and 5 VDC is 

full count 

Accuracy: ±0.2% (1 0 mVDC, nominally) 

4.2.6 Potentiometer (1 to lOkohm) 

Range: 0 to excitation voltage 

Excitation: Nominally 5 VDC (From the DFDAU 

Digital Scaling: 0 VDC is zero count and excitation 

voltage is full count 
Accuracy: ±0.2% (10 mV, nominally) 

4.2.7 Resistance (90.38 ohm 3 or 4 wire) 

Range: 68.27 ohm to 242.70 ohm 

Digital Scaling; 68.27 ohrh is zero count and 242,70 

ohm is full count 
Accuracy: ±0.5% (0.87 ohm) 



NOTE: Each probe input should provide its own 
exdtation. There are sixteen probe excitation 
sources as shown in Section 4.6.3. This input is 
provided primarily for use with a temperature 
probe. 

COMMENTARY 



AIDS designers should note that the reference or excitation 
voltage for the synchro signals (H) is provided as an input, 
t>ecause the various synchros are normally connected to special 
instrumentation power buses. These buses are normally supplies 
from different alternators and/or phases than that used for 
DEFDARS primary power. 



Apart from the various types of analog inputs here specified, 
there were several others suggested. These had primarily 
applications for expanded data acquisition system and it was felt 
that rather than complicate the basic DFDAU as used for 
mandatory purposes these other inputs may be provided by the 
manufecturcr as requested by the individual user. The signal 
types most frequently asked for were: DC voltages in the 
millivolt range, bi-polar DC voltages and tachometer 
(frequency) signals. 
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4.2.8 Strain Gauge 

Range: 0 to 50 mVDC 

Accuracy: 0.2% of full scale 

Digital Scaling: 0 mVDC - zero count 50 mVDC -full 
count 

Positive Excitation; +20 VE>C max. 

Negative Excitation: -20 VDC niax. 

4.2.9 Thermocouple 



Type: 
Range: 



NOTE: 



Chromel/Alume! 
0-35 mVDC 



Cold junction compensation should be provided 
internal to the DFDAU. Accuracy and digital 
scaling should be user defined. 



4.3 Digital Data Inputs 

The digital data inputs are all in serial form with data wrds 
transmitted at intervals. All data should adhere to that defined 
in ARINC Specification 429. There are 16 separate ARINC 429 
input ports in the BASIC DFDAU. 

The least significant bit (LSB) carries the lowest bit number in 
ail cases. Wherever possible, the DFDAU should read one more 
LSB of data than to be recorded and round the recorded LSB for 
increased resolution. 

The data recorded should be the latest taken from the ARINC 
429 source. 

If the input data exceeds the range used for the DFDAU data, 
the DFDAU data should be held at full scale. 

4.3.1 Labeled Aircraft Data 

Aircraft data using the ARINC 429 format will have labels 
identifying the data. The DFDAU should decode the labels and 
the Source/Destination Identifier (SDI) for all ARINC 429 data 
in the customer assigned data words. For instance, airspeed may 
be recorded with 10 bits as word 19 of all subfi^mes with the 
data taken from Air Data System 2. The DFDAU will receive 
the ARINC 429 word addressed as octal 206, SDI binary 00, 
reading bits 1 8-27, using bit 1 7 to round. 

4.3.2 Labeled System I>ata 

In the specially dedicated optional input ports, the DFDAU may 
receive data fit>m special sources. Iht labels for this data may 
be assigned by the system designer without AEEC staff 
coordination if the data has no other users. 

Data of this kind may typically come fipom other units of an 
expanded system or ftom other systems providing specially 
coded AIDS data, 

4.3.3 FDEP Data 

The data interface between the FDEP and the DFDAU is not 
specified by this Characteristic but it is expected that 



if the ARINC 429 data format is used, it will have data labels 
assigned by the user. 

4.3.4 PFPR Play^^ack Da^a 

The DFDAU should receive from the DFDR and transmit to the 
FDEP the DFDR data as shown in Attachment 2. In its simplest 
form this may be done by direct internal jumpering but the 
DFDR data could also be used by the DFDAU to enhance the 
failure monitoring or the FDEP interaction. The on-board data 
playback output may be brought out to a front connector. ATE 
connections should also be made at this connector. 

COMMENTARY 

In the ARJNC 573 system, the DFDR output was brought to 
the FDAU and mostly used for playback of the recorder 
data when the DFDR had a fast-playback feature. ARINC 
573 did not ask for the DFDR data to be brought to the 
FDEP and this has now been recognized as a shortcoming. 

4.3.5 Bus Fault Protection 

The ARINC 429 input ports should be designed to operate with 
bus voltages within the ranges specified in Attachment 3 to 
ARINC Specification 429. Voltages falling in the undefined 
regions between "Null" and *'High" or "NulP and "Low" should 
cause the input port to discontinue decoding the signals. The 
input ports should return to normal operation when the voltages 
on the bus are returned to the specified ranges. 

COMMENTARY 

The foregoing reflects the need to preclude incorrect 
ARINC 429 bus operation when single-wire faults (open 
circuit or short circuit to ground) produce bus voltages 
outside the ARINC Specification 429-defined ranges. 
Manufacturers should note that the users desire such faults 
to be covered by equipment monitoring/BlTE, to the extent 
possible. Users are cautioned, however, that such faults can 
occur outside black box boundaries and that normal 
maintenance action in response to an annunciated failure 
(i.e., black box replacement) may not result in the fault 
being cleared. 

4.4 Discrete Data Inputs fOn-OffSignals) 

This section describes the types of individual binary, On-Off or 
"Discrete" signals which should be accommodated by the 
DFDAU. 

4.4.1 Series Discrete 
Range: 0 to 32 VDC. 

State I is defined as any voltage greater than +7.0 volts. 
State 0 is defined as any voltage less than +3.0 volts. 
An open-circuit input is also defined as State 0. 

4.4.2 Shunt Discrete (Diode Isolated) 
Range: 0 to 32 VDC. 

State 1 is defined as any voltage greater than +7.0 volts. 
State 0 is defined as any voltage less than +3.0 volts. 
An open-circuit input is also defined as State 1. 
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NOTE: The DFDAU should provide diode isolation on all 
shunt discrete inputs to prevent interaction between 
DEFDARS and Uie sensor circuit. 



4.4.3 - AC Sensitive Discrete 

Range: 0 to 1 20V, AC or DC 

State 1 is defined as any voltage greater than 1 8 volts. 

State 0 is defined as any voltage less than 7 volts. 



4.4.5 Marker Beacon Discrete 

Frequency Range: 400-3000 Hz 

Duration: I to 10 seconds 

Modulation: 60% on, 40% off 

Waveform: Crest factor 4.0 max imum 

Range: 0 to 7V RMS 

State 1 is defined as any voltage greater than 2.5 V RMS^ 

State 0 is defined as any voltage less than 1 .5 V RMS. 



0-1 1 An open circuit constitutes state 0. 



COMMENTARY 

These three classes of discrete utilize voltage levels to 
define the two binary states. One uses an AC or DC 
voltage signal and the other two use only DC signals. 
For many purposes, they may be used interchangeably, 
where the aircraft discrete being monitored has a low 
impedance in both State 1 and State 0. The difference 
between them shows an open input line. 

The "series" discrete draws current out of the source 
when in State 1, and may, therefore, be used where a 
switching device in the sensor interrupts the voltage. The 
"shunt" discrete draws current from the DFDAU in State 
0, and may, therefore, be used with any switch to 
ground. The "shunt" discrete is particularly intended for 
grounded switches requiring diode isolation, for 
example, press-to-test. The ARINC 573 ratio of 3 to 1 
for series/shunt switch quantities has been retained. 

There is a need in certain cases to monitor the presence 
of an AC voltage. A special input, as in Section 4.4.3, is 
the only way to combine this need with the impossibility 
of a simultaneous firm definition of the ojpen state. After 
all, the noise to be filtered off the open line may be of 
the same 400 Hz to be monitored. 



4.4.4 Timed Discrete 



It should be possible to resolve, to within one eighth of a 
second, (he time of a change of state of any of the signals 
received via the dedicated discrete input pins. Each DFDAU 
should be capable of "liming" up to four discretes, with the 
particular discretes selected for timing and die method used 
being agreed upon between the user and the DFDAU 
manufacturer. 



COMMENTARY 

One method proposed for the timing is to allocate a 
three-bit counter for each signal being timed. The 
counter is set to z^o and started at the beginning of each 
subframe, and the signal state is checked. A change of 
state is used to stop the counter and the counter content 
is recorded at the end of the subframe. Careful 
consideration of this proposal will reveal that there are a 
number of potential problems in providing adequate 
timing, and the method used should be thoroughly 
analyzed to ensure that no ambiguities can occur. 



COMMENTARY 

The characteristics of the Marker signals given in 
Section 4.4.5 are applicable to the three lamp outputs of 
"pre-ARlNC 717" Marker Beacon Receivers. There are 
no industry standards which define these signals. The 
circuits designed for ARINC 575 FDAU's all worked 
well with diese signals. When the discrete signals 
available fi-om an ARINC 71 !, "Mark 2 Airborne VOR 
Receiver" are connected to indicator lamps powered by a 
voltage greater than 7 VDC, they are suitable for 
connection to an ARINC 717 FDAU as "Series 
Discrete" inputs. Also, Marker Beacon signals are 
available in digital form as bits II, 12 and 13 of the 
VOR omnibearing word which is contained in the 
ARINC 429 digital output data of the ARINC 71 1 Mark 
2 VOR Receiver. 

4.4.6 Idcnt Inputs 

There should be 20 input pins which will be used fw 
identification purposes. Seven pins will identify the aircraft 
type and the codes used should be registered with the AEEC 
staff at ARINC. Four pins will be airline coded fleet 
identification, eight will be the an"line coded identification of 
individual an-craft and. one will be identification common. 

Each of these will be coded by either open or connected to 
the identification common pin. The conneciicm to 
identification common should indicate the logic "1" state. 
See Attachment 5-3. 

4.5 Reference Inputs . 

The synchro signal conditioners may use any of the three 
aircraft power phases for reference as shown in Attachment 
2. In addition, there are two pins which may be used for any 
special 0iase reference required by any installation. The 
ROM function which selects appropriate input pins for the 
data will also select the proper reference as required. 

The load on any reference input should be as shown in 
Attachment 7. 

4.6 Reference Outputs 

A number of standard Reference Outputs or "Excitation 
Power" outputs (sometimes referred to as "Excitation 
Signals") are provided for use by various sensors. 
Installation designers should select sensors compatible with 
one of the outputs described in this section. 

NOTE: The short term stability of this reference voltage 
should be very good in order to ensure adequate 
accuracy in the digitized data. 



0-3 
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4.6.1 Potentiometer 

4.6.1.1 Potentiometer Reference Voltage 



Source: 
Amplitude: 
Load Capacity: 



DFDAU Power Supply 
+5 VDC ±20% 
200 Milltamps 



4.6.1.2 Potentiometer Sensing 

A Potentiometer sensing input should be provided as an 
option. 

NOTE: A potentiometer sense wire is not needed, but 
could prove useful when an number of 
potentiometers are fed from a distribution bus 
situated some distance from the DFDAU. 

4.6.2 Accelerometer Reference Supply (+28 VDC) 

Source: Regulated power supply in DFDAU 

Amplitude: 28 VDC ± 4 VDC 
Load Capacity: 1 00 milltamps 

NOTE: This output is provided for use by the standard 
accelerometer. The quality of this power, 
especially freedom from voltage transients, 
should be "better than MIL-STD-704.'' 
However, there is no agreement on how much 
better. 

4.6.3 Probe Excitation 

A temperature probe needs external excitation and the 
DFDAU should provide 16 excitation sources-each to be 
used with any of the 16 analog inputs that may accept a 
probe input (See Attachment 5-1). Two excitation returns 
should be provided, one for odd numbered probes, the other 
for even numbered probes. 

NOTE: The self-heating produced by the excitation will 
produce sensor error. Therefore, normal 
excitation power levels may be made lower than 
the "sensor damage'* limits and may vary 
between different types of sensors. A typical 
excitation power level of 150 mW is considered 
adequate for many probes. 

4.7 Standard Outputs 

4.7.1 DFDR Output 

The DFDR output is primarily for use with the mandatory 
flight recorder. It should use Harvard Bi-phase coding per 
Attachment 9-2 and the format should be as described in 
Section 5.3. 

4.7.2 Auxiliary Output 

The auxiliary output carries the data in a user-specified 
format and is modulated in Bi-polar coding per Attachment 
9-5 and Section 5.3. 

4.7.3 DFDR Playback Output 

The DFDR playback data of Section 4.3.4 could have any 
format either as supplied by the DFDR or otherwise as 
specified by the DFDAU manufacturer for a particular FDEP 
interface. 



4.7.4 BITE Output 

The DFDAU BITE output should have the following 
characteristics: 

NO FAULT:^ Presence of aircraft ground - less than 0.5V at 
1 0 mA, 

FAULT: Open Line - less than 100 microamps at 32 VDC. 

NOTE: The airiines have expressed a desire NOT to 
provide a manually operated DFDAU "Self 
Test** intended for use by the flight crew. The 
dispatch test of Section 3.10 should be sufficient 
status check. 

4.8 Non-standard Outputs 

Pins have been assigned for optional outputs or control 
functions. It is expected that no other reserved pins be used 
for outputs or for low-impedance ground or voltage sources. 
This snould make possible the required interchangeability 
without damage to the DFDAUs. These pins may be 
typically used for a high-speed data output and a quick 
access recorder on/ofF control. 



REVISED: January 15, 1997 
ARINC CHARACTERISTIC 717 - Page 15 

5.0 DIGITAL FLIGHT DATA ACQUISITION UNIT DESIGN 



5.1 DFDAU Functions 
5.M Hardware FunctTons 

The DFDAU should as minimum contain the circuitry 
needed for the following functions: 

- Control Oscillator (Input/Output) 

- Input signal isolation and signal conditioning 

- Analog to digital conversion 

- DFDAU control logic and data frame formatting 

- Excitation signal sources 

- Data output drivers 
-BITE 

- Power Supply 

5.1.2 Firmware Functions 

To be a functional unit the DFDAU should in addition to the 
circuitry of Section 5.1.1 also contain a read-only-memory 
(ROM) with the following functions. 

- Assign all word slots to data, providing the parameter 
choice and the sampling rate and sequence needed for the 
application. 

- Program the analog inputs to switch all sampled 
parameters including references to the appropriate signal 
conditions. 

- Program the ARJNC 429 ports to sample the data with the 
appropriate label and SDl information as required for the 
application. 

This ROM is user specified for each application. 

COMMENTARY 

Since it is expected that this ROM will provide the 
key for each installation and each application there 
will likely be a frequent desire to "reprogram" the 
DFDAU as need arises and as the user fmds new 
and better ways to employ the spare capacity of the 
DFDAU. That means that the manufacturer who 
hides this ROM deep inside his box, making it a 
permanent part of the chassis or the manufacturer 
who makes it expensive to ''reprogram" is likely to 
find a very small market. 

5.2 DFDAU Inputs 

5.2.1 Ah-craft Parameters 

The DFDAU should contain signal conditioning capable of 
accepting all of the standard signals described in Section 4. 
The DFDAU should convert the data to 12-bit digital form 
with the specified accuracies, while aircraft groimd voltages 
of up to 2VRMS are present between sensor signal output 
and DFDAU signal ground. Input isolation should be in 
accordance with Section 3.8 and Attachment 7. 

5.2.2 Documentary Data Input 

Data entered on the record from the FDEP, an opticmal 
Multi-Purposc Control Display Unit (MCDU), or other 
means is called documentary data and there should be one 



12-bit word in each frame allotted for this data in the same I 
subframe as the frame counter (see Section 5.5.4). I 

The DFDAU should, in this word, continuously output the I 
latest documentary data received from the FDEP or optional | 
MCDU. . . - . . . . 

COMMENTARY 

Neither the data format nor the electrical format for 
the data exchange between DFDAU and FDEP are 
part of this Characteristic. One suggested 
organizatiOT of the data permitting a variety of 
information to be entered in the data word, assigns 
three BCD digits in each of several Documentary 
Data words and uses the Frame counter to identify 
tJie data. The interface and protocol for the MCDU 
is described in the ARINC Characteristic 739 (see 
Section 8.0). 

5.3 Output Data Formats 

5.3. 1 Data Addresses 

The DFDAU flight recorder output data is identified by 
means of fi^e position or 'lime slots" addresses. The input 
data should be sequenced into the order controlled by the 
ROM of Section 5.1.2. 

5.3.1.1 Frame Structure 

The basic outputs should have the data organized into a 
"Frame" which is repeated every four seconds. Each frame 
should consist of four **Subframes" which occupy one 
second each. Each subframe consists of 64 (basic rate), 125, i 
256, or 512 12-bit words depending on the data word rate I 
specified for the system. Discrete data may be packed into * 
discrete words or assigned as part of an analog data word. 

5.3. 1 .2 Frame Synchronization 

The first word in each subframe should provide a frame 
synchronization pattern. This pattern consists of various 
configurations of the Barker Code and includes 
identification of each subframe. Specific synchronization bit 
patterns are shown in Attachment 4. 

The octal codes for subframe 1-4 sync words are 1107, 
2670,5 1 07, and 6670 respectively. 

COMMENTARY 

The way the Barker code bit pattern was first shown in 
ARINC 573, it could be misunderstood. Consequently it 
was, and about half of all ARINC 573 FDAUS have it on 
way and half the other. It complicated Ae transcription 
equipment but when found out it was too late to adopt one 
standard. After research into the original intent and into the 
effects of having it one way or the other, it was decided that 
this Characteristic should have only one pattern. Therefore 
the two ends of the binary word of Attachment 4 have now 
been identified by MSB and LSB respectively. 
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5.0 DIGITAL FLIGHT DATA ACQUISITION UNIT DESIGN (conVd) 



^10 



^2 



5.3.2 DFDR Output Data Bus 

This output should be sequenced in full accordance with 
Section 5.3.1. It should consist nominally of 64 12-bit 
words per second at a bit rate of 768 bits per second in 
Harvard Bi-phase coding. Provisions should also be made 
to accommodate output rates of two, four and ei^t times 
the nominal rate, i.e.. 128, 256, and 512 12-bit words per 
second. 

The equipment manufacturer may at his option include the 
capability for direct drive of the DFDR head. In such 
equipment, as a minimum, this output circuit should 
deliver a current of 40 mA into a 50 ohm load. 

5.3.3 Auxiliary Output 

This output should be sequenced according to the user in 
bi-polar electrical coding, 

COMMENTARY 

Some airlines see a need to connect a quick 
access (cassette type) recorder to the DEFDARS 
for certain flight test or such a recorder is fitted 
as part of an expanded system. This recorder will 
be connected to the auxiliary output to ensure the 
integrity of the fli^t recording 

5.4 Optional Digital Port 

The user may speciiy the need for a port that provides the 
digital equivalent of the analog input values. The port 
should have an output format corresponding to ARINC 
429. The parameters to be available at this output port 
should be controlled by the user-specified software. The 
label assignments need not agree with the assignments in 
ARINC 429. 

COMMENTARY 

Due to large numbers of parameters that may be 
transmitted from this port, bus loading can be 
extremely heavy. !t is realized at times that^ actual 
timing will preclude parameters from being 
transmitted with the maximum specified interval. 
Equipment ccMinected to this port should allow 
for this occurrence. 

5.5 Self-Test and Maintainability 

5.5.1 Fault Indication 

The DFDAU should be equipped with Built-In-Test- 
Equipment (BITE) to determine its status. A fault output 
should be provided which may be interconnected with the 
FDEP for fault annunciation and isolation. (See Section 
4.7.4) 

5.5.2 Self-Calibration (Optional) 

In an expanded system the parameter conversion accuracy 
may be improved through the use of self-calibration. 



The exact method to be used will be specified by the 
manufecturer and/or user in each case. 

5.5.3 BITE Status Word 

For ground data processing, the BITE status should be 
recorded at least once per fiiame. The BITE word should, 
as a minimum, contain the BITE flag and preferably 
complete infonmation of the BITE status, such as reason 
for a BITE flag, calibration information, etc. 

5.5.4 Running Frame Count 

To allow detection at ground processing of short-time data 
loss due to recorder or synchronization problems, the 
output data frame should contain a running frame counter. 
The counter is incremented once per DFDAU output 
frame continuously counting from 0 to 4095 in straight 
binary. 

5.5.5 Selectable Call-Up of Parameters 

Some airlines have expressed a desire to be able to select 
any givai parameter from the DFDAU or the DFDR for 
display on the FDEP. Manufacturers may wish to cater to 
this stated need by providing this feature as an option with 
their FDEP. The standard inlerwrring provides data lines 
and control wires for this function and also a DFDR read 
output to the DFDAU. 

5.6 Excitation Output Signals 

Excitation power should be provided by the DFDAU for 
sensors used for the DEFDARS and not electrically 
interconnected with other aircraft systems. These sensors 
may include the standard accelerometer, potentiometer, 
temperature probes, and series switches for discrete 
inputs. The electrical characteristics of the excitation 
power is specified in Section 4.6 for interchangeability. 

5.7 Undefined Programmabilitv 

Certain pins have been reserved in the DFDAU 
connectors for use at the manufacturer's option in 
providing an undefined data output and undefined control 
functions for use in installations where more extensive 
data processing is needed. 

COMMENTARY 

The optional output and additional unspecified 
functions have been suggested to meet the 
anticipated need of some customers who plan to 
make use of on-board data processing equipment 
of otherwise use the DFDAU for other than 
mandatory flight recording. In such installations 
several DFDAU 's may be used together with 
special units to greatly increase the number of 
sensors and systems monitored by the expanded 
system. The manufacturer should carefully plan 
the expansion and reprogramming capabilities 
built into his DFDAU to make it attractive 
without losing sight of the economics of basic 
fii^t data recording which, after all, is the 
primary need. 
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6.0 DIGITAL FLIGHT DATA RECORDER (DFDR) 



The Digital Flight Data Recorder (DFDR) should accept 
the digital output as shown in Section 4.7.1 and should 
contain the circuitry necessary to interface with the Digital 
Flight Data Acquisition Unit. 

6.1 Recording Capacity 

The Recorder should be capable of recording and 
retaining the DFDR data output for a minimum period of 
25 hours. 



6.5 Data Input 

The data input should be as specified in Attachment 9-4. 
The DFDR should also be insensitive to transient inpute 
of up to an amplitude and duration product of 50 x 10 
volt seconds, and of negative or positive polarity. 



62 SelfTest 



Monitoring Circuitry or "self-test" means should be 
provided to assure reasonable certainty of proper 
operation as shown in Section 3.10. 

Two status output signals should be provided which 
should be interconnected with the FDEP and DFDAU for 
fault annunciation and isolation as shown in Attachment 2 
and 10. 

6.2.1 Svstem Status 

The DFDR monitoring Circuitry should provide a failure 
warning output as shown in Section 3.10 and Attachment 
10. 

6.2.2 Maintenance Flag Output 

The DFDR monitoring circuitry described in Section 3.10 
and shown in Attachment 2 should provide an output to 
operate the "Maintenance Flag** annunciator(s) on the 
DFDAU. This signal should cwisist of a "Standard 
Ground" signal as described m Section 4.1.5 when the 
DFDR is functioning properly. When a failure is detected 
this output should consist of essentially an open circuit 
(100,000 ohms) or more. 

COMMENTARY 

The logic used by these two outputs is different 
in order to facilitate more comprehensive 
monitoring within the DFDAU. 

6.3 Power Inputs 

The DFDR should be self sufficient (i.e., have its own 
power supply, etc.) such that it is not dependent on the 
DFDAU for other than a data stream input. Power 
requirements should be as shown in Section 2.5.1. 

6.4 Protection 

The DFDR should meet the survival requirements of TSO 
C-51A. 

The French regulatory agency. SGAC requires a 
secondary structural connection as shown in Attachment 
3-3. 

Most regulatory agencies require an Underwater Locator 
device be attached to the front of the DFDR and most 
airiines require that this device be serviced without 
disassembly of the recorder. 
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7.0 ACCELEROMETER DESIGN 



REVISED: July 29, 1980 



7.1 Accelerometer Description 

The standard accelerometer should be a pressure sealed 
instrument for measuring acceleration along all three axes. 
The accelerometer should be designed to protect against 
damage from excessive accelerations of up to ten times full 
scale values. 



The accelerometer should meet the following ranges as 
indicated below. 



AXIS 


RANGE 


OUTPUT 


Forward 


+ ig 


SOOOmV 


Aft 


-Ig 


200mV 


Right 


+lg 


5000mV 


Uft 


-Ig 


200mV 


Up 


+6g 


SOOOmV 


Down 


"3g 


200mV 



COMMENTARY 



Equipment designers should take note of the 
conflicting "requirements" for sealing the 
accelerometer unit The aircraft environment 
dictates extremely good sealing, including 
protection from pressure cycling in the presence of 
Skydrol and other highly ''active" aircraft fluids. 
However, the airline people are strongly opposed to 
most, if not all, "conventionar hermetic 
techniques. Such techniques are not normally 
conductive to standard airline maintenance and 
overhaul methods. And the airlines will 
undoubtedly wish to overhaul these accelerometers 
as they now do with other similar equipment. Thus 
a very good seal is needed, but at the same time it 
must provide convenient shop access for 
maintenance. 

NOTES: 1. In some installations the accelerometer 
may be located in a potentially explosive 
environment and the sealing design 
should take this factor into account. 

2. At the option of the custcmier an 
accelerometer having outputs in only two 
axes (Vertical and Lateral) may be used in 
place of the above described unit Such 
two-axes units should be mechanically 
and electrically interchangeable with the 
standard accelerometer in all respects 
except for the absence of the longitudinal 
output 

in such cases the standard aircraft 
interwiring should include wires for 
longitudinal axis output to facilitate any 
future installation of a standard three axes 
accelerometer. 

7-2 Excitation 

The Excitation should be 28 +4 VDC as shown in Section 
4.6.2. 



7.3.1 Signal Levels 

The signal ou^uts should be linear over a range of +200 to 
+5000mV. This voltage should represent full scale of loads 
as shown in Section 7; I. Axial nulls should be represented 
by the following voltages: 

Vertical Null is + 1800 +25 mVDC 

Uteral Null is +2600 +25 mVDC 

Longitudinal Null is +2600 +25 mVDC 

7.3.2 Error Band 

The output signal level at any acceleration input within the 
ranges in Section 7;1 should produce an output which does 
not deviate from a straight hne connecting thecH-etical full 
scale end points by a value greater than 0.75 % of the full 
range output. 

7.3.3 Temperature Effects 

7.3.3.1 Null Output 

The null output signal levels should not change by more than 
0.01% (of the full range output value) per degree F over the 
temperature range of -656F to +l60eF and in any event 
should not exceed ±60 mVDC. 

7.3.3.2 Sensitivity 

The output signal levels or sensitivities in Section 7.3.1 
should not change by more than 0.01% (of the full range 
output value) per degree F over the temperature range of 
-65€F to+l60GF. 

7.3.4 Resolution 

The output signal resolution should be better than 0.01% of 
full range. 

7.4 Filtering (Output Frequency Response) 

The accelerometer should contain effective filtering means to 
screen out undesired high frequency vibration data. The 
output signal level should be 3 dB below the signal levels in 
Section 7.3.1 for vibration having a frequency of 4H2. At 
higher frequencies the output signal levels should continue 
to decrease at the rate of 1 2dB per octave. 

7.5 Weight 

The weight of the standard accelerometer unit should not 
exceed 24 ounces. 



7.3 Signal Outputs 
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8,0 FLIGHT DATA ENTRY PANEL DESIGN (FDEP) 



8.1 



General 



The optional FDEP may allow the manual entry of certain 
documentary data from the cockpit. Typical data of this kind 
are date, trip, number, flight leg» fuel data, etc. 

Tht FDEP may also be used to provide pre-flight system test, 
fault annunciation, troubleshooting assistance and data 
display. In an expanded DEFDARS the FDEP may be 
designed to control the system and to provide computer 
interface and other advanced functions. 

Due to its dependence on the actual system design and the 
direct dependence on the DFDAU capabilities, a FDEP is 
expected to be always coupled with a particular DFDAU 
with no interchangeability required between manufecturers, 

COMMENTARY 

Despite all this uncertainty about the FDEP features this 
Characteristic provides for standard interwiring to the 
FDEP and it defines some of. the FDEP-DFDAU 
functional interface, mostly in order to firm up the 
DFDAU design. 



8.2 



Unassigned DFDAU Interface 



The details of a DFDAU interface should be determined by 
the DFDAU/FDEP manufacturer. The standard interwiring 
of Attachment 2 provides for a number of wires for this 
purpose. 

83 Assigned Interface 
8.3.1 Signals 

The FDEP will receive a System Status Signal from the 
DFDR and a DFDAU BITE signal from the DFDAU. The 
FDEP will provide a dedicated Event Marker Shunt Discrete 
for the DFDAU (Discrete Switch Input No. I) 



8.3.2 Power 



8.3.2.1 



FDEP Power 



The FDEP should be self-contained using standard aircraft 
115 VAa400 Hz power. 



8.3.2.2 



FDEP Illumination 



The FDEP illumination, except for the display, should be 
connected to the aircraft dimmable supply. The FDEP 
display should be illuminated by the internally generated 
supply controlled by a potentiometer on the panel. 

8.4 Automatic Means for Entering Documentary Data 

8.4.1 ARINC 429 General Broadcast Data 

As a number of systems, e.g., ACARS, Control Maint^ance 
Computer, may need the same documentary data as tfiat 
recorded on the flight recorder, one unit may be assigned to 
receive the data entered in the flight deck and to retransmit 
the data to other user systems as 



ARINC 429 general broadcast data. One ARINC 429 input 
on the DFDAU can be programmed to receive this data. 



*Mu1ti- 



8.4.2 DFDAU Interface With an ARINC 739 
Function Control/Displav Unit" 

As an alternative to a dedicated FDEP, die DFDAU may be 
configured to interface with an MCDU. In this configuration, 
the DFDAU should contain an ARINC 429 transmitter, and 
programming to provide for File Data Transfer using the 
protocol specified in ARINC Characteristic 739 and ARINC 
429. This alternative permits the DFDAU designer to 
duplicate other capabilities of an FDEP such as data display 
£md status reporting, thus reducing or eliminating the need 
for a display unit as part of ground support equipment. 
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9.0 PROVISIONS FOR AUTOMATIC TEST EQUIPMENT 



9.1 Genera] 

To enable Automatic Test Equipment (ATE) to be used in 
the bench maintenance of the ARINC 717 DEFDARS, 
those internal circuit functions not available at the service 
connector inserts and considered by equipment 
manufacturers to be needed for automatic test purposes 
should be brought to the ATE connector. The connector 
should be provided with a protective cover suitable to 
protect these pins from damage, contamination, etc. while 
the unit is installed in the aircraft. 

9.2 Unit Identification 



Six pins on a service insert should be reserved for the 
implementation of a "resistance coding" scheme for unit 
identification by the ATE, in which a 1% tolerance 
resistor is connected from each pin to common ground in 
a "star" formation. Values selected should conrespond to 
the standard 10% increments in resistance in order to 
prevent ambiguities resulting from tolwance build-up and 
aging, the power handling capability of each resistor need 
not exceed 0.1 watt. 



9.2.1 Pin Allocation 

Two pins should be allocated to each of the following 
functions and one pin to the "star formation common" 
(i.e., DC chassis ground). 

LTP2A-LTP2B Manufacturer Identification 

(Resistor values to be registered 
with ARINC when selected) 

LTP2C-LTP2D Part No. or Type No. of the 

equipment 

LTP2E-LTP2F Modification Status of the 

Equipment 

LTP2G Network common (Resistor "star" 

point) 

IMPORTANT NOTE; 



Resistor codes for manufacturer identification will be 
recorded by ARINC in order to prevent duplication. 
Such registration, however, should not be conftised 
with assignment . It is the responsibility of each 
nianufacturer to select a code and inform ARINC of 
his choice. Code assignments for equipment part 
number and modification status are entirely the 
province of the manufacturer and do not require 
registration with ARINC. 

9.2.2 Use of ATLAS Language 

Equipment manufacturers should note that the airlines 
desire to have the DEFDARS test procedures intended for 
execution by automatic test equipment written in the 
ATLAS language described in ARINC Specification 616. 
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ATTACHMENT 1 
SYSTEM BLOCK DIAGRAM 



FDEP 



CONTROL 
PANEL* 



COCKPIT 
DISCONNECT 



BFTE 



^7 



OPTIONAL 
PRINTER 



OPTIONAL 
MCDU 



I15VAC 



Mandatory Param, A & D |^ 



Optional AIDS Data 



DFDAU 



Controls 



I Data (64 WPS) 
BITE 



64 WPS 




High Speed 



To/From Data to other user equipment 

other DFDAU or special e.g. quick access recorder, data 

unit of an expanded management unit of an expanded 

system system 



^5 



Three -Axis 
Accel erometer 



ll Double boxed units are part of the minimum system 
z= Double lines form the standard interwiring 
* May be combined with the FDEP, if installed 
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ATTACHMENT 2-1 
SYSTEM STANDARD fVTERWIRING 
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ATTACHMENT 2-2 
DFDAU STANDARD INTERWIRING 



FUNCTION 



0 



DFDAU 



FDEP OR 
CONTROL 



BEDE 



i-3 



i-2 



Discrete No. 3 








D-5 


LTPIA 


0 


Discrete No. 5 








D-5 


LTPIB 


0 


Discrete No. 7 








D-5 


LTPIC 


0 


Discrete No. 9 








D.5 


LTPID 


0 


Discrete No. 1 1 








D-5 


LTPIE 


0 


Discrete No. 13 








D-5 


LTPIF 


0 


Discrete No. 1 5 








D-5 


LTPIG 


0 


Discrete No. 17 








D-5 


LTPIH 


0 


Discrete No, 19 








D-5 


LTPIJ 


0 


Discrete No. 21 








D-5 


LTPIK 


0 












LTP2A 


0 












LTP2B 


0 












LTP2C 


0 


ATE ID 










LTP2D 


0 












LTP2E 


0 












LTP2F 


0 












LTP2G 


0 


Ground/Air Discrete 


Q 




LTP2H 


0 








H 


D-5 


LTP2J 




Sync 


1 




L 


D-5 


LTP2K 


0— 










E)-5 


LTP3A 


0 










D-5 


LTP3B 


Q 










D-5 


LTP3C 


0 










D-5 


LTP3D 


Q 










D^5 


LTP3E 




Discrete No. 33 








D-5 


LTP3F 


Q 


Discrete No. 35 








D-5 


LTP3G 


0 


Discrete No. 37 








0-5 


LTP3H 


Q 


Discrete No. 39 








D-5 


LTP3J 


0 


Discrete No. 41 








D-5 


LTP3K 


Q 


Thcimocouple 






Chrome! 


D-5 


LTP4A 


0 


n\ 






Alumel 


D-5 


LTP4B 


0 


Thermocouple 






Chromel 


D-5 


LTP4C 


0 


#3 


□ 




Alumel 


D-5 


LTP4D 




Thermocouple 






Chromel 


D-5 


LTP4E 


0 


#5 


□ 


[ 


Alumel 


D-5 


LTP4F 


0 


Thermocouple 






Chromel 


D-5 


LTP4G 


0 


#7 




[ 


Alumel 


D-5 


LTP4H 




Thermocouple 


□ 


[ 


Chromel 


D-5 


LTP4J 


0 


#9 






Alumel 


D-5 


LTP4K 


o 


Discrete No. 43 








D-5 


LTP5A 


0 


Discrete No. 45 








D-5 


LTP5B 


0 


Discrete No. 47 








D-5 


LTF5C 


0 


Discrete No. 49 








D.5 


LTP5D 


0 


Discrete No. 51 








D-5 


LTP5E 


0 


Discrete No. 53 








D-5 


LTP5F 


0 


Discrete No. 55 








D-5 


LTP5G 


0 


Discrete No. 57 








D.5 


LTP5H 


0 


Discrete No. 59 








D-5 


LTP5J 


0 


Discrete No. 61 








D-5 


LTP5K 


0 


Thermocouple 






Chromel 


D-5 


LTP6A 


0 


^11 


□ 


[ 


Alumel 


D-5 


LTP6B 


0 


Strain Gauge 






H 


D-5 


LTP6C 


0 


n\ 


□ 


[ 


L 


D-5 


LTP6D 


0 


Strain Gauge 






H 


D-5 


LTP6E 


0 


#3 




1 


L 


D-5 


LTP6F 


0 


Strain Gauge 






H 


D-5 


LTP6G 


0 


#5 


□ 


[ 


L 


D.5 


LTP6H 


0 


Strain Gauge 






H 


D-5 


LTP6J 


o 


#7 


□ 


I 


L 


D-5 


LTP6K 


0 



-| Special 
Purpose 
Recorder 



ARINC CHARACTERISTIC 717 - Page 24 



REVISED: March 27, 1981 



ATTACHMENT 2-2 (contM) 
DFPAU STANDARD INTERWIRING 



^2 



i-1 



0-3 



FUNCTION 

Discrete No. 63 
Discrete No. 65 
Discrete No. 67 
Discrete No. 69 
Discrete No. 71 
Discrete No. 73 
Discrete No. 75 
Discrete No. 77 
Discrete No. 79 
Discrete No. 81 
Strain Gauge 
#9 

Strain Gauge 

#n 

Strain Gauge 
#13 

Strain Gauge 
#15 

Strain Gauge 
Exc.#I 

DFDR Data Out 

Aux. Data Out 

Opt. Data Out 

FDEP Data Out 

DFDR Playback 
Out 

Strain Gauge 
Exc.#3 . 
Control 

Data 
Input 

Non-Standard 
Functions 

Bite Out 
DFDR BITE In 
Reserved 
Printer Status 

Spare 

FDEP Data In 

DFDR Playback 
In 



Non-Standard 
Functions 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 



□ 





IS 


DFDAU 






D-5 


LTP7A 


.0 




D-5 


LTP7B 


0 




D.5 


LTP7C 


0 




D-5 


LTP7D 


0 




D-5 


LTP7E 


0 




D-5 


LTP7F 


0 




D-5 


LTP7G 


0 




D-5 


LTP7H 


0 




D-5 


LTP7J 


0 




D-5 


LTP7K 


o 


H 


D-5 


LTP8A 


0 


L 


D-5 


LTP8B 


0 


H 


D-5 


LTP8C 


o 


L 


D-5 


LTP8D 


0 


H 


D-5 


LTP8E 


0 


L 


D-5 


LTP8F 


o 


H 


D-5 


LTP8G 


0 


L 


D-5 


LTP8H 


o 


Pos. 


D-5 


LTP8J 


0 


Neg. 


D-5 


LTP8K 


0 


A 


D-5 


LTP9A 


. 0- 


B 


I>-5 


LTP9B 


0- 


A 


I>5 


LTP9C 


0- 


B 


D-5 


LTP9D 


0- 


A 


D-5 


LTP9E 


o- 


B 


D-5 


LTP9F 


o- 


A 


D-5 


LTP9G 


0- 


B 


D-5 


LTP9H 


Ou 


A 


D-5 


LTP9J 


o- 


B 


D.5 


LTP9K 


Ol_ 




D-5 


LTPlOA 


0 




D-5 


LTPlOB 


0 


H 


D.5 


LTPIOC 


0- 


L 


D-5 


LTPIOD 


o- 


A 


D-5 


LTPlOE 


0- 


B 


D-5 


LTPIOF 


0- 






LTPlOG 


0 






LTPIOH 


0 






LTPIOJ 


0 






LTPIOK 


0 




D-5 


LTPIIA 


0- 




D-5 


LTPUB 


0- 




D-5 


LTPllC 


Or- 




D-5 


LTPHD 


0- 




D-5 


LTPIIE 


0- 




D-5 


LTPllF 


0 


A 


D-5 


LTPllG 


O- 


B 


D-5 


LTPim 


0- 


A 


D-5 


LTPIIJ 


o- 


B 


D-5 


LTPllK 


o- 






LTP12A 


o 






LTPI2B 


0 






LTP12C 


0 






LTP12D 


0 






LTP12E 


o 






LTP12F 


0 






LTP12G 


0 






LTP12H 


0 






LTPI2J 


0 






LTPI2K 


0 



FDEP OR 
CONTROL 



DFDR 



OTHER 



-o7 
-o8 



-oD 
-oG 
-oH 



— I Using 
— I Device 
— I Using 
— I Device 



Special 

Purpose 

Recorder 



-Ob 



-o22 



Printer 



-^E 
-^F 



-o9 
-o 10 
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ATTACHMENT 2-2 (conVO) 
DFDAU STANDARD INTERWiRlNG 



0-8 
0-9 



FUNCTION 
DITSPortNo. I —J 
DITSPortNo.3 --j 
DITSPortNo. 5 -j 
DITSPortNo. 7 --J 
DITSPortNo. 9 —J 
DITS Port No. 11 ^ 



Z] 



DITS Port No. 13— I 
High/Low Speed — * 
DITSPortNo. 15 
High/Low Speed 
Reserved 
DITSPortNo. 17 
Reserved — , 
DITSPortNo. 19 -J 
Reserved — . 
DITS Port No. 21 —1 

Reserved ^ 

DITS Port No. 23 ZD 

Reserved . 

Digital Output — I 
Discrete No. 1 
Opt. control.{QAR) 
Digital Ground 
Analog Ground 

Discrete No. 2 
Discrete No. 4 
Discrete No. 6 
Discrete No. 8 
Discrete No. 10 
Discrete No. 12 
Discrete No. 14 
Discrete No. 16 
Discrete No. 18 
Discrete No. 20 
Reserved (Control) 
Reserved (Control) 
Reserved 

MCDU/PrinterOut 
MCDU #1 
MCDU U\ 
Reserved 
429 Printer Input 
MCDU #2 
MCDU #2 
Discrete No. 22 
Discrete No. 24 
Discrete No, 26 
Discrete No. 28 
Discrete No. 30 
Discrete No. 32 
Discrete No. 34 
Discrete No. 36 
Discrete No. 38 
Discrete No. 40 



A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 



A 
B 
A 
B 
A 
B 
A 
B 



0-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D.5 
D-5 
D-5 
D-5 
D-5 



D-5 
D-5 
D-5 
D-5 

D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 



D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-S 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 
D-5 



DFDAU 

LTP13A 

LTPI3B 

LTP13C 

LTP13D 

LTPI3E 

LTP13F 

LTP13G 

LTP13H 

LTPI3J 

LTP13K 

LTP14A 

LTP14B 

LTP14C 

LTP14D 

LTP14E 

LTPI4F 

LTP14G 

LTP14H 

LTP14J 

LTP14K 

LTP15A 

LTP15B 

LTP15C 

LTP15D 

LTP15E 

LTP15F 

LTP15G 

LTP15H 

LTP15J 

LtP15K 

RTPiA 

RTPIB 

RTPIC 

RTPID 

RTPIE 

RTPIF 

RTPIG 

RTPIH 

RTPIJ 

RTPIK 

RTP2A 

RTP2B 

RTP2C 

RTP2D 

RTP2E 

RTP2F 

RTP2G 

RTP2H 

RTP2J 

RTP2K 

RTP3A 

RTP3B 

RTP3C 

RTP3D 

RTP3E 

RTP3F 

RTP3G 

RTP3H 

RTP3J 

RTP3K 



FDEP OR 
CONTROL 



DFDR 



o 
o 
o 
o 
o 

0 

o 
o 
o 
o 

0 

o 
o 

0 
0 

o 

0 

o 

0 
0 

o 
o 

0 

o 
o 
o 
o 
o 
o 
o 



OTHER 

DITS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 



-oj 



QAR 
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ATTACHMENT 2-2 (conVd) 
DFDAU STANDARD INTERWIRING 



^2 



0-2 



Thcnnooouple-— I 

TheiTOocouple — [ 

Thermocouple — [ 

Thermocouple—:^ 

Thennocouple . 

#10 —I 
Discrete No. 42 
Discrete No. 44 
Discrete No. 46 
Discrete No. 48 
Discrete No. 50 
Discrete No. 52 
Discrete No. 54 
Discrete No. 56 
Discrete No. 58 
Discrete No. 60 
Thermocouple — | 

Strain Gauge — i 
#2 

Strain Gauge — i 
#4 -J 
Strain Gauge — i 
#6 — ' 
Strain Gauge — , 
#8 —1 
Discrete No. 62 
Discrete No. 64 
Discrete No. 66 
Discrete No. 68 
Discrete No. 70 
Discrete No. 72 
Discrete No. 74 
Discrete No. 76 
Discrete No. 78 
Discrete No. 80 
Strain Gauge — i 
#10 

Strain Gauge — i 
#12 — ^ 
Strain Gauge — i 
#14 — * 
Strain Gauge — i 
#16 — * 
Strain Gauge — , 
Exc. #2 —J 

Aircraft 
Type 

Identification 



Fleet 

Identification 





1/R 


DFDAU 




Chromel 


D-5 


RTP4A 


0 


Alumel 


D-5 


RTP4B 


0 


Chromel 


D-5 


RTP4C 


0 • 


Alumel 


D-5 


RTP4D 


0 


Chromel 


D-5 


RTP4E 


0 


Alumel 


D-5 


RTP4F 


0 


Chromel 


D-5 


RTP4G 


0 


Alumel 


l>-5 


RTP4H 


0 


Chromel 


D-5 


RTP4J 


•0 


Alumel 


D-5 


RTP4K 


0 




D-5 


RTP5A 






D-5 


RTP5B 


Q 




D-5 


RTP5C 


0 




D-5 


RTP5D 


Q 




D-5 


RTP5E 


Q 




D-5 


RTP5F 


0 




D-5 


RTP5G 


0 




D-5 


RTP5H 






D-5 


RTP5i 


0 




D-5 


RTP5K 


Q 


Chromel 


D-5 


RTP6A 


Q 


Alumel 


D-5 


RTP6B 


Q 


H 


D-5 


RTP6C 


(J 




r>-S 


RTP6D 


Q 


H 


D-5 


RTP6F 


Q 


L 


D-5 


RTP6F 


Q 


)^ 


D-5 


RTP6G 


Q 


- L 


D-5 


RTP6H 




H 


D-5 


RTP6J 


Q 


L 


D-5 


RTP6K 


0 




D-5 


RTP7A 


0 




D-5 


RTP7B 


0 




D-5 


RTP7C 


Q 




D-5 


RTP7D 


Q 




D-5 


RTP7E 


0 




D-5 


RTP7F 






D-5 


RTP7G 


0 




D-5 


RTP7H 






D-5 


RTP7J 


0 




D-5 


RTP7K 


0 


H 


D-5 


RTP8A 






D-5 


RTP8B 




H 


D-5 


RTP8C 


0 




D-5 


RTP8D 


0 


H 


D-5 


RTP8E 


0 


L 


D.5 


RTP8F 


o 


H 


D-5 


RTP8G 


o 


L 


D-5 


RTP8H 


0 


Pos 


D-5 


RTP8J 


0 


Neg 


D-5 


RTP8K 


0 


D-5 


RTP9A 


0- 




D-5 


RTP9B 


0- 




D-5 


RTP9C 


0- 




D-5 


RTP9D 


0- 




D-5 


RTP9E 


o- 




D-5 


RTP9F 


o- 




D-5 


RTP9G 


o- 




D-5 


RTP9H 


o- 




D.5 


RTP9J 


o- 




D-5 


RTP9K 


Ol. 



FDEPOR 

co^f^ROL 



DFDR OTHER 
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ATTACHMENT 2-2 fcont'd) 
DFDAIJ STANDARD INTERWIRING 



i-2 



^-10 



FUNCTION 








1/R 


DFDAU 




StrBin Gsuge 






. Pos 


D^5 


RTPlOA 


0 


Exc. #4 






Neg 


D-5 


RTPlOB 


0 


Spare 






D-5 


RTPIOC 


0 


Spare 








D-5 


RTPIOD 


0 


Reserved 






A 


D-5 


RTPIOE 


o 


DITS Port No. 25 






B 


D-5 


RTPIOF 


0 


Reserved 


□ 




A 


D-5 


RTF JOG 


0 


DITS Port No. 26 






B 


D-5 


RTF 1 OH 


0 


Reserved 






A 


D-5 


RTPIOJ 


^ 0 


DITS Port No. 27 


I 




B 


D-5 


RTPIOK 


0 










D-5 


RTPIIA 


o— 










D-5 


RTPllB 


0— 










D-5 


RTPllC 


0— 


Aircraft 








D-5 


RTPllD 


0— 


Number 








D-5 


RTP11E 


0— 


Identification 








D-5 


RTPl IF 














RTPI IG 












D-5 


RTPl IH 


0— 


Aircraft Type Ident 










RTPI IJ 


o_ 


Identification Common 








RTPl I K 


o— 


Reserved 






A 


D-5 


RTP12A 




un d ron No. 2o 


□ 




B 


D-5 


RTP12B 


0 


Reserved 






A 


D-5 


RTPI2C 


0 


DITS Port No. 29 


□ 






D-5 


RTPI 2D 


0 


Reserved 






A 


D-5 


RTP12E 


0 


DITS Port No. 30 


□ 


1 


B 


D-5 


RTPI2F 


0 


Reserved 






A 


D-5 


RTP12G 


0 


DITS Port No. 31 




1 


B 


- D-5 


RTPI2H 


0 


Reserved 




I 


A 


D-5 


RTPI2J 


0 


DITS Port No. 32 






B 


D-5 


RTP12K 




DITS Port No. 2 




I 


A 


D-5 


RTP13A 


0- 








B 


D-5 


RTP13B 




DITS Port No. 4 






A 


D-5 


RTP13C 


0- 






I 


B 


D-5 


RTPl 3D 


O- 


DITS Port^fo.6 








D-5 


RTP13E 


0- 






I 


B 


D-5 


RTP13F 


0- 


DITS Port No. 8 




I 




D-5 


RTP13G 


O- 








B 


D^5 


RTPI3H 




DITS Port No. 10 






D-5 


RTPI3J 






11 


B 


D-5 


RTPI3K 


0- 


DITS Port No. 12 




A 


D-5 


RTPI4A 


o- 




□ 


B 


D-5 


RTF MB 


o- 


DITS Port No. 14 




A 


I>5 


RTP14C 


o- 


High/Low Speed 




B 


D-5 


RTP14D 


0- 


DITS Port No. 16 




A 


D-5 


RTPI4E 


o- 


High/Low Speed 


□ 


B 


D-5 


RTP14F 


0- 


Reserved 




A 


D-5 


RTP14G 


o 


DITS Port No. 18 


H 


B 


D-5 


RTP14H 


0 


Reserved 




A 


D-5 


RTPi4J 


0 


DITS Port No, 20 


□ 


B 


D-5 


RTP14K 


0 


Reserved 




A 


D-5 


RTF15A 


0 


DITS Port No. 22 




B 


D-5 


RTP15B 


o 


Reserved 




A 


D-5 


RTP15C 


0 


DITS Port No. 24 




B 


D-5 


RTPI5D 


0 


Reserved 




A 


D-5 


RTPI5E 


0 


Printer Data Out 


□ 


B 


D-5 


RTP15F 


0 


Spare 








D-5 


RTP15G 


0 


Spare 








D-5 


RTP15H 


0 


Digital Ground 








D-5 


RTP15J 


0- 


Case Ground 








D-0.1 


RTP15K 


0- 



FDEP OR 
FDEP OR 
CO NTl^OL 



DFDR 



OTHER 



:zi 

□ 
□ 
□ 
□ 
□ 
□ 



DITS 

Source 

DITS 

Source 

DITS 

Source 

DFTS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 

DITS 

Source 
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ATTACHMENT 2-2 (cont^d) 
DFDAU STANDARD iNTERWlRING 



FUNCTION 

Analog Input No. 1 
Analog Input No. II 
Analog Input No. 21 
Analog Input No. 3 1 
Analog Input No. 41 
Analog Input No. 49 
Analog Input No. 55 
Synchro Ref. 1 
Analog Input No. 65 
Analog Input No. 75 
Analog Input No. I 
Analog Input No. 1 1 
Analog Input No. 21 
Analog Input No. 3 1 
Analog Input No. 41 
Analog Input No. 49 
Analog Input No. 55 
Synchro Ref. 2 
Analog Input No. 65 
Analog Input No. 75 
Analog Input No. 1 
Analog Input No. 1 1 
Analog Input No. 21 
Analog Input No. 31 
Analog Input No. 41 
Analog Input No. 49 
Analog Input No. 55 
Synchro Ref. Phase A 
Analog Input No. 65 
Analog Input No. 75 
Analog Input No. 3 
Analog Input No. 13 
Analog Input No. 23 
Analog Input No. 33 
Analog Input No. 43 
Analog Input No. 49 
Analog Input No. 55 
Synchro Ref. Phase B 
Analog Input No. 67 
Analog Input No. 77 
Analog Input No. 3 
Analog Input No. 13 
Analog Input No. 23 
Analog Input No. 33 
Analog Input No. 43 
Analog Input No. 51 
Analog Input No. 57 
Synchro Ref. Phase C 
Analog Input No. 67 
Analog Input No. 77 
Analog Input No. 3 
Analog Input No. 13 
Analog Input No. 23 
Analog Input No. 33 
Analog Input No. 43 
Analog Input No. 51 
Analog Input No. 57 
Spare 

Analog Input No, 67 
Analog Input No. 77 





l/D (D 


r\ t rv A f 1 
LlrL/AU 




t)-5 


LlVIrlA 


0-— 


a 


U-D 


1 Kjf Dl D 




a 




LIMr 




a 


D-5 


LMrlU 


0 — 


a 


L>-5 


LMr lb 




a 


D-5 


LMrlr 




a 


D-5 


LMr lO 


0— 




D-5 


LMPIH 


0 — 


a 


D-5 


LMr I J 


0— 


a 


D-5 


LMr IK 


o— 


b 


D-5 


. LMPzA 


0— 


b 


D-5 


LMP2B 


0— 


b 


D-5 


LMP2C 


0— 


b 


D-5 


LMrzD 


0 — 


b 


D-5 


LMrxb 


0— 


b 


D-5 


LMrzi* 




b 


D-5 


LMP2U 


0— 




D-5 


LMPZH 


0— 


b 


D-5 


1 \Atyy 1 
LMrZJ 


0— 


b 


D-5 


LMP2K 


0- 


c 


D-5 


LMrJA 


O— 


c 


D-5 


LMr3t> 


0— 


c 


D-5 


LMP3C 


0— 


c 


D-5 


LMP3D 


Ou- 


c 


D-5 


LM r3c 


0— 


c 


EX-5 


LMr3r 


0— 


c 


D-5 


LMP3G 


0- 




D-5 


LMP3H 


0- 


c 


D-5 


LMP3J 


0- 


c 


D-5 


LMP3K 


b- 


a 


D-5 


LMP4A 


o- 


a 


D-5 


LMP4B 


o_ 


a 


D-5 


LMP4C 


o- 


a 


D-5 


LMP4D 


0- 


a 


D-5 


LMr4fc 


0" 


d 


D-5 


LMr4r 


0- 


d 


D-5 


LMr40 


0- 




U-5 


LMr4rl 




a 


U-5 


1 K>fDAI 




a 


D"5 


LMr4K. 


0- 


b 


D-5 


LMr5A 


0- 


b 


D-5 


LMr5t> 




D 


U-5 






b 


D-5 


LMr5U 


0- 


b 


D-5 


LMr5fc 




a 


IV^ 
U-J 






a 


D-5 


LMP5G 


0- 




D-5 


LMP5H 


0- 


b 


D-5 


LMP5J 


0- 


b 


D-5 


LMP5K 


0- 


c 


D-5 


LMP6A 


0- 


c 


D.5 


LMP6B 


0- 


c 


D-5 


LMP6C 


0- 


c 


D.5 


LMP6D 


o- 


c 


D-5 


LMP6E 


0- 


b 


D-5 


LMP6F 


0- 


b 


D-5 


LMP6G 


0- 




D-5 


LMP6H 


0 


c 


D-5 


LMP6J 


0- 


c 


D-5 


LMP6K 


0- 



FDEP OR 
CONTROL 



DFDR O THIER 
. Vert Acc. H 



Synchro Ref. 
Vert. Acc. L 



Synchro Ref 



Synchro Phase A 

Ut. Acc, H 
Long. Acc. H 



Synchro Phase B 

Lat. Acc. L 
Long. Acc. L 



Synchro Phase C 
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ATTACHMENT 2-2 fcont^d) 
PFDAU STANDARD INTERWiRING 



FLTNCTJON 






DFDAU 




Analog Input No. 5 


a 


D-5 


LMP7A 


0- 


Analog Input No. 15 


a 


D-5 


LMP7B 


0- 


Analog Input No* 25 


a 


D-5 


LMP7C 


0- 


Analog Input No. 35 


a 


D-5 


LMP7D 


0- 


Analog Input No. 45 


a 


D-5 


LMP7E 


0- 


Analog Input No. 51 


c 


D-5 


LMP7F 


0- 


Analog Input No. 57 


c 


D-5 


LMP7G 




Spare 






LMP7H 


0 


Analog Input No. 69 


a 


D-5 


LMP7J 


0- 


Analog Input No. 79 


a 


I>5 


LMP7K 


O- 


Analog Input No. 5 


b 


D-5 


LMP8A 


0- 


Analog Input No. 15 


b 


D-5 


LMP8B 




Analog Input No. 25 


b 


D-5 


LMP8C 


0 


Analog Input No. 35 


b 


D-5 


LMP8D 


0- 


Analog Input No. 45 


b 


D-5 


LMP8E 


Q 


Analog Input No, 51 


<j 


D-5 


LMP8F 


Q 


Analog Input No. 57 


(j 


D-5 


LMP8G 


Q 


Spare 






LMP8H 


Q 


Analos InDut No 69 


b 


D-5 


LMP8J 




Analog Input No. 79 


b 


D-5 


LMP81C 


0 


Analofi InDut No 5 




D-5 


LMP9A 


0- 


Analog Input No. 15 




D-5 


LMP9B 


0" 


Analog Input No. 25 


c 


D-5 


LMP9C 


0 


Analog Input No. 35 




D-5 


LMP9D 




Analog Input No. 45 




D-5 


LMP9E 


Q 


Analog Input No. 53 


3 


D-5 


LMP9F 


a 


Analog Input No. 59 


3 


D-5 


LMP9<j 


Q 


Soare 






LMP9H 




Analog Input No. 69 


c 


D-5 


LMP9J 


0- 


Analog Input No. 79 




D-5 


LMP9K 


0 


Analog Input No. 7 


3 


D-5 


LMPlOA 




AnaloB Innut No 17 


3 


D-5 


LMPlOB 




Analog Input No. 27 


g 


D-5 


LMPIOC 


Q 


Analoe Inout No 37 


3 


D-5 


LMPIOD 


Q 


Analog Input No. 47 


d 


D-5 


LMPIOE 




Analog Input No. 53 


b 


D-5 


LMPIOF 


0 


Analog Input No. 59 


b 


D-5 


LMPlOG 


0 


Spare 






LMPIOH 


0 


Analog Input No. 71 


a 


D-5 


LMPIOJ 


0- 


Analog Input No. 8 1 


3 


D-5 


LMPIOK 




Analog Input No, 7 


b 


D-5 


LMPllA 


0- 


Analog Input No. 17. 


b 


D-5 


LMPllB 


0- 


Analog Input No. 27 


b 


D-5 


LMPllC 


0- 


Analog Input No. 37 


b 


D-5 


LMPIID 




Analog Input No. 47 


a 


D-5 


LMPIIE 


0- 


Analog Input No. 53 


c 


D-5 


LMPllF 


0- 


Analog Input No. 59 


c 


D-5 


LMPllG 


0- 


Spare 






LMPllH 


0 


Analog Input No, 71 


b 


D-5 


LMPllJ 


0- 


Analog Input No. 81 


b 


D-5 


LMPIIK 


0- 


Analog Input No. 7 


c 


D-5 


LMP12A 


o- 


Analog Input No. 17 


c 


D-5 


LMP12B 


0- 


Analog Input No. 27 


c 


D-5 


LMP12C 


0- 


Analog Input No. 37 


c 


D-5 


LMPI2D 


o- 


Analog Input No. 47 


b 


D-5 


LMP12E 


0- 


Analog Input No. 53 


d 


D-5 


LMP12F 


0- 


Analog Input No. 59 


d 


D-5 


LMP12G 


o- 


Spare 






LMP12H 


0 


Analog Input No. 71 


c 


D-5 


LMP12J 


0- 


Analog Input No. 81 


c 


D-5 


LMP12K: 


o- 



FDEP OR 



QEQE 



OTHER 
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FUNCTION 

Analog Input No. 9 
Analog Input No. 1 9 
Analog Input No. 29 
Analog Input No. 39 
Analog Input No. 47 
Spare 

Analog Input No. 61 
Analog Input No. 63 
Analog Input No. 73 
Analog Input No. 83 
Analog Input No. 9 
Analog Input No. 19 
Analog Input No. 29 
Analog Input No. 39 
Analog Input No. 47 
Acceleromctcr Exc. 
Analog Input No. 61 
Analog Input No. 63 
Analog Input No. 73 
Analog Input No. 83 
Analog Input No. 9 
Analog Input No. 19 
Analog Input No. 29 
Analog Input No. 39 
Probe Exc Return 
Accclcromcter Exc. 
Analog Input No. 61 
Analog Input No. 63 
Analog Input No. 73 
Analog Input No. 83 



Analog Input No. 2 
Analog Input No. 12 
Analog Input No. 22 
Analog Input No. 32 
Analog Input No. 42 
Analog Input No. 50 
Analog Input No. 56 
RESERVED (File In) 
Analog Input No. 66 
Analog Input No. 76 
Analog Input No. 2 
Analog Input No. 12 
Analog Input No. 22 
Analog Input No. 32 
Analog Input No. 42 
Analog Input No. 50 
Analog Input No. 56 
RESERVED (File In) 
Analog Input No. 66 
Analog Input No. 76 
Analog Input No. 2 
Analog Input No. 12 
Analog input No. 22 
Analog Input No. 32 
Analog Input No. 42 
Analog Input No. 50 
Analog Input No. 56 
RESERVED (File Out) 
Analog Input No. 66 
Analog Input No, 76 



ATTACHMENT 2-2 (cont^d) 
DFDAU STANDARD INTERWIRING 







PFDAU 




a 


D-5 


LMP13A 


0— 


a 


D-5 


LMP13B 


0— 


a 


D-5 


LMP13C 


0— 


a 


D-5 


LMP13D 


o— 


c 


D-5 


LMP13E 


0— 






LMP13F 


0 


a 


D-5 


LMPI3G 


0— 


a 


D-5 


LMP13H 


o- 


a 


D-5 


LMPI3J 


o_ 


a 


D-5 


LMP13K 


0— 


b 


D-5 


LMP14A 


0— 


b 


D-5 


LMPI4B 


0— 


b 


D-5 


LMP14C 


0- 


b 


D-5 


LMP14D 


O- 


d 


D-5 


LMF14E 


0- 


H 


D-5 


LMP14F 


0— 


b 


D-5 


LMP14G 


o- 


b 


Dw5 


LMP14H 


0- 


b 


D-5 


LMP14J 


0— 


b 


D-5 


LMPI4K 


o_ 


c 


D-5 


LMP15A 


0" 


c 


D-5 


LMP15B 


0- 


c 


D-5 


LMP15C 


o- 


c 


D-5 


LMP15D 


0- 


c 


D-5 


LMP15E 


o- 


C 


D-5 


LMPI5F 


0- 


c 


D-5 


LMPI5G 


0- 


c 


D-5 


LMP15H 


0- 


c 


D-5 


LMP15J 


o- 


c 


D-5 


LMP15K 


0- 



FDEPOR 

CONTROL BEBR OTHER 



Accel. Exc. 



Accel. Exc. 



a 


D-5 


RMPIA 


0 


a 


D-5 


RMPIB 


o 


a 


D-5 


RMPIC 


0 


a 


D-5 


RMPID 


0 


a 


D-5 


RMPIE 


0 


a 


D-5 


RMPIF 


0 


a 


D-5 


RMPIG 


0 


A 


D-5 


RMPIH 


0 


a ' 


D-5 


RMPIJ 


0 


a 


D-5 


RMPIK 


0 


b 


D-5 


RMP2A 


0 — ^ 


b 


D-5 


RMP2B 


0 


b 


D-5 


RMP2C 


o— — — 


b 


D-5 


RMP2D 


0 


b 


D-5 


RMP2E 


0 


b 


D-5 


RMP2F 


0 


b 


D-5 


RMP2G 


0 


B 


D-5 


RMP2H 


0 


b 


D-5 


RMP2J 


0 


b 


D-5 


RMP2K 


0 


c 


D-5 


RMP3A 


0 


c 


D-5 


RMP3B 


0 


c 


D-5 


RMP3C 


0 


c 


D-5 


RMP3D 


0 


c 


D-5 


RMP3E 


0 


c 


D-5 


RMP3F 


0 


c 


D-5 


RMiP3G 


0 


A 


D-5 


RMP3H 


0 


c 


D-5 


RMP3J 


0 


c 


D-5 


RMP3IC 


0 
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ATTACHMENT 2-2 (cont^d) 
DFDAU STANDARD INTERWIRING 



Analog Input No. 4 
Analog Input No. 14 
Analog Input No. 24 
Analog Input No. 34 
Analog input No. 44 
Analog Input No. 50 
Analog Input No. 56 
RESERVED (Fi)e Out) 
Analog Input No. 68 
Analog Input No. 78 
Analog Input No. 4 
Analog Input No. 14 
Analog Input No. 24 
Analog Input No. 34 
Analog Input No. 44 
Analog Input No. 52 
Analog Input No. 58 

i-9 I Optional Data Output No. 2 
Analog Input No. 68 
Analog Input No. 78 
Analog Input No. 4 
Analog Input No. 14 
Analog Input No. 24 
Analog Input No. 34 
Analog Input No. 44 
Analog Input No. 52 
Analog Input No. 58 

(-9 I Optional Data Output No. 2 
Analog Input No. 68 
Analog Input No. 78 
Analog Input No. 6 
Analog Input No. 1 6 
Analog Input No. 26 
Analog Input No. 36 
Analog Input No. 46 
Analog Input No. 52 
Analog Input No. 58 

0-9 I Data Ldr. Input 

Analog Input No. 70 
Analog Input No. 80 
Analog Input No. 6 
Analog Input No. 1 6 
Analog Input No. 26 
- Analog Input No. 36 
Analog Input No. 46 
Analog Input No. 52 
Analog Input No. 58 

0-9 I Data Ldr. Input 

Analog Input No. 70 
Analog Input No. 80 
Analog Input No. 6 
Analog Input No. 16 
Analog Input No. 26 
Analog Input No. 36 
Analog Input No. 46 
Analog Input No. 54 
Analog Input No. 60 

0-9 I Data Ldr. Input 

Analog Input No. 70 
Analog Input No. 80 





i/R ^ 


DFDAu 




a ~ 


rv c- • 


KMr4A 


0— 


a 


rv c 

D-5 


KJVir4D 


0— 


a 


r\ c 


X>\At>Ar* 


0— 


a 


rk < 
U-5 




0— 


a 


rv< 


DMt>ilP 

KJVir^t; 




Q 


L/-J 






A 

u 


U-j 






D 
D 


r\ < 
U-j 


KlVirnn 




a 


r\ < 

U'j 


1>\AX>A1 




a 


r* c 


D\AX>AV 




0 


r\ c 
U-D 


DkjfD< A 


0— 


L 

0 


D-5 


Kjvlr5t> 


0— 


b 


D-5 


KJVlr5C 


0— 


0 




KMr5D 




b 


D-5 


- RMr5b 


Ol- 


a 


C 

D-5 


KMr5r 


0— 


a 


D-5 


RMr5vj 


Ou. 


a 


D-5 


RMP5H 


0- 


b 


D-5 


RMrjJ 


0- 


b 


D-5 


RIVIP5N 


0- 


c 


D-5 


RMP6A 


0- 


c 


D-5 


RMP6B 


0- 


c 


D-5 


RMP6C 


o~ 


c 


D-5 


RMP6D 


0- 


c 


D-5 


RMPoE 


O- 


b 


D-5 


RMPor 


O- 


b 


D-5 


RMPoO 


0- 


b 


D-5 


T>\A T>£. U 

RMPoH 


0- 


c 


D-5 


RMP6J 


0- 


c 


D-5 


RMP61C 


0- 


a 


D-5 


RMP7A 


0- 


a 


D-5 


RMF7B 


O- 


a 


D-5 


RMP7C 


0- 


a 


D-5 


T5 X;i r>Trv 
RMP7D 




a 


D-5 


RMP7E 


0- 


c 


r* c 
U-J 


KMr /r 


0- 


c 


D-5 


KMr/Kj 


0- 


a 


r\ c 

D-5 


KMr /H 


0- 


a 


D-5 


D XATtn t 

KMr /J 


0- 


a 


rv c 

D-5 


KMr /IS. 




0 


r\ c 
U-J 


I> XjII>0 a 

KMroA 


0- 


b 


D-5 


1>X;IDOD 

■ KM rots 


0- 


V 


r\ c 

U-D 


KMroU 


0- 


L 
0 


D-5 


KMroL/ 


0- 


b 


rv c 
D-5 


KMroE 


0- 


A 
U 




Kjviror 


0- 


d 


D-5 


RMP8G 


0- 


b 


D-5 


RMP8H 


0- 


b 


D-5 


RMP8J 


0- 


b 


D-5 


RMP8K 


0- 


c 


D-5 


RMP9A 


0- 


c 


D-5 


RMP9B 


0- 


c 


D-5 


RMP9C 


0- 


c 


D-5 


RMP9D 


0- 


c 


D-5 


RMP9E 


0- 


a 


D-5 


RMP9F 


0- 


a 


D-5 


RMP9G 


a 


a 


D-5 


RMP9H 


0- 


c 


D-5 


RMP9J 


0- 


c 


D-5 


RMP9K 


0- 



FDEPOR 



OTHER 
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ATTACHMENT 2-2 (cont'd> 
DFDAU STANDARD INTERWIRING 



t-9 



i'9 I 



(.4 



FUNCTION 










Analog Input No. 8 


a 


D-5 


RMPlOA 


0— 


Analog Input No. 1 8 


a 


D-5 


RMPlOB 


0— 


Analog Input No. 28 


a 


D-5 


RMPIOC 


o- 


Analog Input No. 38 


a 


D-5 


RMPIOD 


0— 


Analog Input No. 46 


d 


D-5 


RMPlOE 


0- 


Analog Input No. 54 


b 


D-5 


RMPIOF 


0- 


Analog Input No. 60 


b 


D-5 


RMPlOG 


0- 


Data Ldr. Output 


b 


D-5 


RMPIOH 


0- 


Analog Input No. 72 


a 


D-5 


RMPIOJ 


0- 


Analog Input No. 82 


a 


D-5 


RMPIOK 


0- 


Analog Input No. 8 


b 


D-5 


RMPIIA 


0- 


Analog Input No. 18 


b 


D-5 


RMPMB 


0- 


Analog Input No. 28 


b 


D-5 


RMPllC 


o- 


Analog Input No. 38 


b 


D-5 


RMPllD 


0- 


Analog Input No. 48 


3 


D-5 


RMPllE 


0- 


Analog Input No. 54 


C 


D-5 


RMPIIF 


0- 


Analog Input No. 60 


c 


D-5 


RMPIIG 


0- 


Data Ldr. Enable Disc. 




0-5 


RMPllH 


0 


Analog Input No. 72 


b 


D-5 


RMPIIJ 


0- 


Analog Input No. 82 


b 


D-5 


RMPIIK 


<r- 


Analog Input No. 8 


c 


D-5 


RMP12A 


0- 


Analog Input No. 18 


c 


D-5 


RMPI2B 


o- 


Analog Input No. 28 


c 


D-5 


RMP12C 


0- 


Analog Input No. 38 


c 


D-5 


RMP12D 


cr 


Analog Input No, 48 


b 


D-5 


RMPI2E 


0- 


Analog Input No. 54 


d 


D-5 


RMP12F 


o- 


Analog Input No. 60 


d 


D-5 


RMPI2G 


0- 


Spare 






RMPI2H 


0- 


Analog Input No. 72 


c 


D-5 


RMPI2J 


0- 


Analog Input No. 82 


c 


D-5 


RMPI2K 


o- 


Analog Input No. 10 


a 


D-5 


RMP13A 


0- 


Analog Input No. 20 


a 


D-5 


RMPI3B 


0- 


Analog Input No. 30 


a 


D-5 


RMPI3C 


0- 


Analog Input No. 40 


a 


D-5 


RMP13D 


0- 


Analog Input No. 48 


c 


D-5 


RMPI3E 


0- 


Potentiometer Sensing 




D-5 


RMPI3F 


0- 


Analog Input No. 62 


a 


D.5 


RMPI3G 


o- 


Analog Input No. 64 


a 


D-5 


RMP13H 


o- 


Analog Input No. 74 


a 


D-5 


RMP13J 


0- 


Analog Input No, 84 


a 


D-5 


RMP13K 


0- 


Analog Input No. 10 


b 


D-5 


RMPI4A 


0- 


Analog Input No. 20 


b 


D-5 


RMPI4B 


o- 


Analog Input No. 30 


b 


D-5 


RMPI4C 


Ou 


Analog Input No. 40 


b 


D-5 


RMP14D 


o- 


Analog Input No. 48 


d 


D-5 


RMP14E 


0- 


Potentiometer Exc, 


H 


D-5 


Kivlri4r 


o 


Analog Input No. 62 


b 


D-5 


RMP14G. 


0- 


Analog Input No. 64 


b 


D-5 


RMP14H 


0- 


Analog Input No. 74 


b 


D-5 


RMP14J 


0- 


Analog Input No. 84 


b 


D-5 


RMP14K 


0- 


Analog Input No. 10 


c 


D-5 


RMP15A 


o- 


Analog Input No. 20 


c 


D-5 


RMP15B 


0- 


Analog Input No. 30 


c 


D-5 


RMP15C 


0- 


Analog Input No. 40 


c 


D-5 


RMP15D 


o- 


Probe Exc, Return 


c 


D-5 


RMP15E 


a 


Potentiometer Exc. 


C 


D-5 


RMP15F 


o- 


Analog Input No. 62 


c 


D-5 


RMP15G 


o- 


Analog Input No. 64 


c 


D-5 


RMP15H 


0- 


Analog Input No. 74 


c 


D-5 


RMP15J 


0- 


Analog Input No. 84 


c 


D-5 


RMP15K 


o- 



FDEP OR 

qomoL 



DFDR 



OTHER 
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FUNCTION 
115VAC- 

Spare 

115VAC 

Spare 



ATTACHMENT 2*2 (cont^d) 
DFDAU STANDARD INTERWIRINC 



1/R 



H 1-0.1 



1-0.1 



DFDAU 




LBPl 


o- 


LBP2 


0 


LBP3 


0 


LBP4 


0 


LBP5 


0 


LBP6 


0 


LBP7 


o 


LBP8 


6 


LBP9 


o 


LBPIO 


0 


LBPll 


o 


LBPl 2 


o 


LBPl 3 


0 



COCKPIT 
DISCONNECT 



DFDR 



OTHER 

To 
Interlocks 



Power 
Return 



RBP Insert is not used. 

(J) Pin connection designated by a, b, c and d are as shown in Attachment 5-1 . 

<T> WIRE TYPES AND SIZES 

Wire "Type" and "I-R" needs are set forth in this Characteristic to more accurately define the standard 
installation. Details on the '^Type" of wire which should be used to provide the degree of noise protection 
needed in the Standard Interwiring are given in Note 2. 

The "I-R" values define the maximum curtCTt (I) in amperes and efFective resistance (R) in ohms for which the 
installation and equipment should be designed. It is anticipated that inslallaticm designers will use these figures, 
together with the lerigths of the cable runs in a given airframe, to calculate the gauge of each wire in the 
installation. Where their calculations reveal the possibility of using higher gauge numbers then #22 AWG, they 
are asked to stop and consider whether the mechanical strength of this wire is adequate for the installation 
before deciding to use it. The airlines report unacceptable experience with this type of wire, and although they 
are, of course, interested in the weight saving its use affords, they will quickly point out that these savings are 
rapidly nullified by maintenance costs if frequent breakage occur. 

NOTE: Wires for which a "D" symbol is shown in place of a current rating may be used for any 
function ran^ng from "Dry Circuits" (hence "D") to 5 ampere applications. 

Both installation and equipment designers should give due regard to special cases wherein parallel or series- 
parallel connected circuits may result in higher currents or voltage drop (effective resistance) tfian in simple 
circuits. Unless otherwise noted, the current limit set forth applies to all elements of parallel or series-parallel 
circuits. 

Q GROUND/AIR DISCRETE INPUT 

This pin is assigned to a ground/air lo^c input to the AIDS for application therein as the user sees fit. It should 
be wired to a logic source in the aircraft which presents a standard open drcuit (100,000 ohms or more 
resistance from this pin to airframe DC ground or a voltage between 18.5 and 36.0 VDC) while the aircraft is on 
the ground and a standard ground (less than 10 ohms resistance from the pin to airframe DC ground or a voltage 
between 0 and + 3 J VDC) when the aircraft is airborne. Airframe and equipment manufacturers are cautioned 
to provide sneak circuit protection for this input so that malfimctions of other equipment connected to the same 
logic do not affect the AIDS operation. 
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ATTACHMENT 3-2 
DFDAU PIN ASSIGNMENT 



LIE 





A 


a 


C 


D 


E 


F 


0 


H 


J 


K 


1 


DISCRETE 
NO. 3 


DISCRETE 
NO. 5 


DISCRETE 
NO. 7 


DISCRETE 
NO. 9 


DISCRETE 
NO. II 


DISCRETE 
NO. 13 


DISCRETE 
NO. 15 


DISCRETE 
NO. 17 


DISCRETE 
NO. 19 


DISCRETE 
NO. 21 


2 


ATE IDENTrFICATlON 


COMMON 


GROUND/ 

AIR 
DISCRETE 


SPECIAL-PURPOSE 
RECORDER FRAME 
SVNC 


3 


DISCRETE 
NO. 23 


DISCRETE 
NO. 23 


DISCRETE 
Na27 


DISCRETE 
NO. 29 


DISCRETE 
NO. 31 


DISCRETE 
NO. 33 


DISCRETE 
NO. 35 


DISCRETE 
NO, 37 


DISCRETE 
NO. 39 


DISCRETE 
NO. 41 


4 


THERMC 
t 

CHROMEL 


JCOUPLE 
1 

ALUMEL 


THERMOCOUPLE 
IV3 

CHROMEL ALUMEL 


THERMOCOUPLE 

ers 

CHRO^a ALUMEL 


THERMOCOUPLE 
ff7 

CHROMEL ALUMEL 


THERMC 
9 

CHROMEL 


(COUPLE 
9 

ALUMEL 


5 


DISCRETE 
NO. 43 


DISCRETE 
NO. 45 


DISCRETE 
NO. 47 


DISCRETE 
NO. 49 


DISCRETE 
NO- 51 


DISCRETE 
NO. 53 


DISCRETE 
NO. 55 


DISCRETE 
NO. 57 


DISCRETE 
NO. 59 


DISCRETE 
NO. 61 


6 


THERM< 
CHROMEL 


X:OUPLE 

n 

ALUMEL 


STRAIN 
1 

H 


GAUGE 

n 

L 


STRAIN GAUGE 
tf3 

H L 


STRAtN OAUGE 
05 

H L 


STRAIN 
t 

H 


GAUGE 
7 

L 


7 


DISCRETE 
NO. 63 


DISCRETE 
NO. 63 


DISCRETE NO. 
NO. 67 


DISCRETE 
NO, 69 


DISCRETE 
NO. 71 


DISCRETE 
NO. 73 


DISCRETE 
NO. 75 


DISCRETE 
NO. 77 


DISCRETE 
NO. 79 


DISCRETE 
NO. 81 


S 


STRAIN CAUOE 
H I 


STRAIN GAUGE 
911 

H L 


STRAIN GAUGE 
013 

H L 


STRAIN GAUGE 
«15 

H L 


STRAIN OAUGE 
EXCfl 
POS. NEa 


9 


DFDR DATA OUT 


AUX. DATA OUT 


OPT. DATA OUT 


FDEP DATA OUT 


DFDR PLAYBACK OUT 


10 


STRAW OAUGE 
EXC. « 

POS. NEC. 


SPEOAL-PURPOSE RECORDER 
CONTROL 
H L 


DATA IN 
A B 


NON-STANDARD FUNCTIONS 


11 


BITE 
OUT 


DFDR BITE 
IN 


A 


RESERVED 
PRINTER STATUS 

B C 


SPARE 


FDEP DATA IN 


DFDR PLAYBACK IN 


12 


NON-STANDARD FUNCTIONS 


13 


DITSPORTNO. t 


DfTS PORT NO. 3 


DITS PORT NO. 5 


DITS PORT NO. 7 


DITS PORT NO. 9 


14 


DITSPORTNO. 11 


DITS PORT NO. 13 
HIGH/LOW SPEED 


DITS PORT NO. 15 
HIGHaX)W SPEED 


RESERVED 
DITS PORT NO. 17 


RESERVED 
DITS PORT NO. 19 


IS 


RESERVED 
DITS PORT NO. 21 


RESERVED 
DITS PORT NO. 23 


RESERVED 
DIOrTALOUTFUT 


DISCRETE 
NO. 1 


OPT. CONTROL 
(QAR) 


DicrrAL 

GROUND 


ANALOG 
GROUND 
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ATTACHMENT 3-2 (cont'cn 
DFDAU PIN ASSIGNMENT 



RTP 





A 


B 


C 


D 


E 


F 


0 


H 


J 


K 


1 


DISCRETE 
NO. 2 


DISCRETE 
NO. 4 


DISCRETE 
NO. 6 


DISCRETE 
NO. 8 


DISCRETE 
NO. 10 


DISCRETE 
NO, 12 


DISCRETE 
NO. 14 


DISCRETE 
NO, 16 


DISCRETE 
NO. 18 


DISCRETE 
NO. 20 


2 


RESERVED onr 


ONAL CONTROL 


RESERVED 
MCDWPRINTER 
OUTPUT 


MCDUl 
INPUT 


MCDU) 
OLTTPUT 


RESERVED 
MULTIPLE INPUT 
PRINTER INPUT 


MCDU 2 
INPUT 


MCDU 2 
OUTPUT 


3 


DISCRETE 
NO. 22 


DISCRETE 
NO. 24 


DISCRETE 
NO. 26 


DISCRETE 
NO. 28 


DISCRETE 
NO. 30 


DISCRETE 
NO. 32 


DISCRETE 
NO. 34 


DISCRETE 
NO. 36 


DISCRETE 
NO. 38 


DISCRETE 
NO. 40 


4 


THERMOCOUPLE 

tn , . 

CHROMEL ALUMEL 


THERMOCOUPLE 
#4. 

CHROMEL ALUMEL 


THERMOCOUPLE 
06 

CHRCK^EL ALUMEL 


THERMOCOUPLE 

n 

CHROMEL ALUMEL 


THERMOCOUPLE 

#to 

CHROMEL ALUMEL 


5 


DISCRETE 
NO. 42 


DISCRETE 
NO. 44 


DISCRETE 
NO. 46 


DISCRETE 
NO. 48 


DISCRETE 
NO.M 


DISCRETE 
NO. 52 


DISCRETE 
NO. 54 


DISCRETE 
NO. 56 


DISCRETE 
NO. 58 


DISCRETE 
NO. 60 


6 


THERMOCOUPLE 
CHROMEL ALUMEL 


STRAIN GAUGE 

n 

H L 


STRAIN GAUGE 
#4 

H L 


STRAIN OAUCE 

iir6 

H L 


STRAIN 

H 


OAUOE 
8 

L 


7 


DISCRETE 
NO. 62 


DISCRETE 
NO.M 


DISCRETE NO. 
NO. 66 


DISCRETE 
NO.M 


DISCRETE 
NO. 70 


DISCRETE 
NO. 72 


DISCRETE 
NO. 74 


DISCRETE 
NO. 76 


DISCRETE 
NO, 78 


DISCRETE 
NO. 80 


8 


STRA^ 

n 

H 


i GAUGE 

to 

L 


STRAIN OAUOE 
H I 


STRAIN GAUGE 
ff|4 

H L 


STRAIN GAUGE 
«16 

H L 


STRAIN GAUGE 
EXCff2 
POS. NEa 


9 


AIRCRAFT TYPE IDENTIRCATtON 


FLEET IDENTIFICATION 


10 


STRAIN OAUCE 
EXCff4 

POS. NEa 


SPARE 


RESERVED 
DITS PORT NO, 25 


REEVED 
DTTS PORT NO, 26 


RESERVED 
DITS PORT NO. 27 


II 




AIRCRAFT NUMBER IDEhTTlRCATlON 


AIRCRAFT 
TYPE 
IDENT 


IDENTIFI- 
CATION 
COMMON 


12 


RESERVED 
DITS PORT NO. 28 


RESERVED 
DITS PORT NO. 29 


RESERVED 
DITS PORT NO, 30 


RESERVED 
DITS PORT NO. 31 


RESERVED 
DITS PORT NO. 32 


13 


DITS PORT NO. 2 


orrs PORT NO. 4 


DrrSPORTNO.6 


DITS PORT NO. 8 


DITS PORT NO. 10 


14 


DIT5 PORT NO. 12 


DITS PORT NO. 14 
HKjH/LOW SPEED 


DITS PORT NO. 16 
HICWLOW SPEED 


RESERVED 
DITS PORT NO. 18 


RESERVED 
DTTS PORT NO. 20 


15 


RESERVED 
DITS PORT NO. 22 


RESERVED 
DITS PORT NO. 24 


RESERVED 
PRINTER DATA OUT 


SPARE 


SPARE 


DIGITAL 
GROUND 


CASE 
GROUND 
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ATTACHMENT 3-2 (cont'd) 
DFDAU PIN ASSIGNMENT 





A 


11 


r 


U 


H 


P 


G 


H 


J 


K 




> 


ANA LOO 
rWilT NO.I 


ANAIjOO 

rnn/TNo. u 


ANAliOG 
INPUT NO. :i 


ANAlXXr 

ihmrrNOt 31 


ANALOG 
INPUT NO. 41 


ANAIXXi 
INPUT HO. 49 


ANAIjOG 
INPUT NO, 53 


SYNCHRO 
REPI 


ANAIjOG 
INPUT NO. 65 


ANAIjOG 
INPUT NO. 75 


J 


MfUl' HO. 1 


ANAlJO(f 
INPUT NO. It 


ANAIjOG 

iNPirr NO. 21 


ANAtiXI 

iNPtrr NO. 31 


ANAiXXI 

om/TNa^i 


ANALOG 
INPUT NO. 49 


ANAIXXf 
INPUT NO. W 


SYNCTiRO 
RHP 2 


ANALOG 
INPUT NO. 65 


ANALOG 
INPUT Na 75 


} 


AKaIOC! 


ANAIjOG 
INPUT NO. II 


ANAIjOG 
INPUT NO. 21 


ANALOG 
INPUT NO. 31 


AKA1jO(« 
INPUT NO. 41 


ANALOG 
INPUT NO. 49 


ANALOG 
ITfl-UTNO-SS 


SYSniRO 
REP OA 


ANAUOCi 
INPUT Na 63 


ANAUOG 
INPUT NO. 75 


4 


akalog 

TKPt^T NO.J 


ANAIXX! 
INPUT NO. 13 


ANALOG 

INPUT NO. a 


ANAIjOO 
INPUT NO. 33 


ANALOG 
INPUT NO. 43 


ANAIjOG 
INPUT NO. «9 


ANAIjOG 
INPUT NO. 53 


SYNODtO 
RKFM 


ANAIjOO ' 
INPUr NO. 67 


ANAIjOG 
INPirr NO. 7? 


s 




INPUT WX 13 


INPUT Na 3 


INPUT NO. 33 


INPUT NO, 43 


ANALOG 
INPUT NO. 31 


ANALOG 
INPUT NO. 57 


SYWlffiO 
RffOT 


ANAIjOG 
INPUT NO. 67 


ANAtjCXi 
INPUT NO. 77 


6 


ANAJjOG 
INPUT NO.J 


ANAIjOG 
INPUT NO. 1} 


ANAIjOO 
INPUT NO. 13 


ANALOG 
INPUT NO. 33 


ANAIjOG 

iNPirr NO. 43 


ANAIjOG 
INPUT NO. 31 


ANALOG 
INPUT NO. 57 


SPARII 


ANAIjOG 
n^UT N0.6? 


ANALOG 
INPUT NO. 77 


7 


ANAIOC 

iNpi;r NO.* 


ANAlXXr 
TNPin"NO. IJ 


ANALOG 
INPUT NO. 13 


ANAlIX? 
INPUT NO. 33 


ANALOG 
INPUT NO. 43 


ANALOG 
INPtn NO. SI 


ANAIjOG 
WPUTNO.S? 


SPjUUI 


AKALOG 
INPUT NO. 69 


ANAIjOG 
INPUT NO. 79 


a 


ANAIjOO 
INFirr HO. 5 


iNPirr NO, IS 


INP\JTN0.13 


ANALOG 
INPUT NO. 33 


ANALOG 
INPUT NO. 45 


ANAIjOG 
INPUT NO. 51 


ANALOG 
INPUT NO. 37 


SPARE 


ANALOG 
INPUT Na 69 


ANALOG 
INPUT NO. 79 


9 


Al^l.Od 

iwirr HI). 3 


WfitT NO. IS 


INFUIN0.2S 


ANAIXXr 
INPUT NO. 33 


ANALOtt 
INPUT NO. 45 


ANAIXXJ 
INPUT NO. S3 


ANALOG 
INPUT NO 59 




ANAI^ 
INPITT NO. 69 


ANALOG 
INPUT NO. 79 


10 


AKAI^XXI 
INPUT MO. 7 


ANAIjOG 
(NPUr NO. 17 


ANALOG 
INPin NO. 27 


ANAIjOCi 
INPUT NO. 37 


ANA1J9G 
INPUT NO 45 


ANALOG 
ttVXrt NO, S3 


ANAIjOG 
INPUT NO. 59 


SPARE 


ANALOG 
imiTNO.71 


ANAl^ 
INPUT NO. tl 




11 


ANALOG 

iNPtrr NO. ' 


ANAIjOG 
INPUT NO. 17 


ANAIjOG 
input no, j7 


ANAIjOG 
INPUT NO. 37 


ANAIjOG 
INPUI'NO. 47 


ANALOG 
INPUT NO. S3 


ANAIXX; 
INPUT NO. 59 


5PAR1: 


ANALOG 
INPUT NO 71 


ANAIXX; 
INPUT NO. tl 




i2 


ANAJJOC 
IWVTN0.7 


ANALOG 

iNn;TM0.i7 


ANALOG 

INPUT NO. r 


ANAIjOG 
INPUT NO. 37 


ANAUXJ 
INP\1T NO. 47 


ANALOG 
INPinNO.S3 


ANAI^ 
INPUT NO. 59 


SPARO 


ANAIXX? 
INPUT Na 71 


ANAljO(t 
INPUT NO. tl 




1) 


ANAIjOG 
INPVn^N0.» 


ANAIjOG 
INPUT Na l» 


ANAIjOG 
INPUT NO. » 


ANALOG 
INPUT NO. 59 


ANAIjOG 
INPUT NO. 47 


SPARS 


ANAIXXi 
INPUT NO. 41 


ANALOG 
INPUT NO 63 


ANAIJOG 
INPUT NO. 73 


ANAIXXi 
INPUT NO. t3 




u 


ANAljOO 
INPOTNO.* 


AHAIXX} 
INPUT NO. 19 


ANAIjOG 
INPUT Na 29 


ANAIjOG 
INPUT Na 39 


ANAIjOG 
INPUT NO. 47 


MXKtEttO- 
MFT7!R fiXC. 
II 


ANALOG 
INPUT NO. 41 


ANAIjOC 
INPUT NO. 63 


ANAIjOG 
INPUT NO. 73 


ANALOG 
INPUT NO. » 




15 


ANAIjOU- 

wwn-NO.^ 


ANAIjOO 
INPUT NO. 19 


ANAIjOG 
INPUT NO. 29 


ANALOG 
INPUT NO, 59 


ANAIjOG 
INPUT NO. 4T 


MHTKR RXC. 
H 


ANALOG 
INPUT NO. 61 


ANALOG 
INPtlT NO, 63 


ANAIJOG 
INPUT NO 73 


ANALOG 
INPUT NO. tl 
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ATTACHMENT 3-2 (contM) 
DFDAU ASSIGNMENT 





A 




0 


0 


h' 


F 


G 


II 


J 


IC 


1 


KMIXXI 


ANALOG 
TUnn NO. 12 


ANALiXr 
INPUT NO. 21 


ANAJXX; 
INPlrTNO.3: 


ANAUX; 
INPin M). 42 


• ANALOG ~" 
INPUT NO. JO 


ANAIJOG 
INPUT NO. 56 


REStKVQ) ' 
RLE DATA IN 
(HI) 


ANALOG 
INPUT NO. 66 


ANALOG 
&lPtrr NO. 76 


- 


ANAIjOC 
INPUT NO. 2 


ANALOG 

amrr wx 12 


ANALOG 
tNPirTNO.22 


ANAIjOG 
INPUT WO. 32 


ANAIjOG 
INPtnr NO. 42 


ANAIjOG 

INPtrr Najo 


ANAIjOG 
INPUT NO. 56 


ReSERVt3> 
FUJiDATAIN 
(L0> 


AHMJOG 
INPlff NO. 66 


ANALOG 
INPUT Na 76 


) 


AKAIjOG 
iwin- NO. 2 


ANAiix; 
rNptrr NO. 12 


ANAIjOG 
INPtrr NO. 22 


ANAJ^ 

iNPin- Na 32 


ANALOG 
WPIfT NO. 42 


ANAIjOG 

wpirfNO-So 


ANAI^ 
INPirr NO. 56 


RKSiatVt-D 
niJKnATA 
OUT (HI) 


ANALOG 
INPtrr NO. 66 


ANALOG 
INPtrr NO. 76 


4 


ANALfX: 

ntnrr no. « 


ANA) DO 
WRIT NO. 14 


ANAIjOG 
INPtrr NO. 24 


ANAI/X: 

iNpirr NO. 34 


ANAIiXf 
INPUT NO. 44 


ANAIjOG 
tUnn NO. 30 


ANAIDO 
INPUT NI). 56 


RKSERVED 
PILE DATA 
OUTUjO) 


ANAIjOG 
INPUT NO. 6g 


ANALOG 
INPUT HO. 7» 


3 


ANAI-OO 

iNwrrNO.4 


ANALOG 
fNPtJT MO. 14 


ANALOG 
INnTTNO.24 


ANALOG 
INPUT NO. 34 


ANALOG 
INPUT NO. 44 


ANALOG 
INPUT NO. 52 


ANALOG 
INPirTNaSt 


OFTKWAL 
IMTA 
OtlTPUT 
NO, 2 


ANALOG 
INPtnN0.6ll 


ANALOG 
INPirr NO. 7« 


6 


ANALOG 
WPUTN0.4 


AKALOC 
INPUT NO. 14 


ANAIjOG 
(Knn'NO.34 


ANALOG 

iNniTNa34 


ANALOG 
INPUT N0.44 


ANALOG 
INPUT NO. 52 


ANALOG 
INPUT NO. 51 


OPTIONAL 
DATA 
01 WT 

NO. 2 


ANAIjOG 
INPin N0.6> 


ANALOG 

INPtrr Nan 


7 


ANAIjOO 


ANALOG 
WMTTNO. 16 


ANAIjOG 

wnrrvo.2& 


ANALOG 
INPUT NO. 36 


ANAIjOG 
INPUT NO. 46 


ANALOG 
INPUT NO. 52 


ANALOG 
INPUT NO. 5» 


DATA 
LOAOini 
IMPUT 


ANALOG 
INPUT NO. W 


AHAU)G 

INPtrr Na m 


% 


ANALOG 
INWTNO.i 


ANALOG 
INPUT NO. 16 


ANAIjOG 
INPUT NO. 26 


ANAIjOG 
INPlffNO. 36 


ANALOG 
tttntr NO. 48 


ANALOG 
WPin* NO. 52 


AHAUXi 
INPUT M.SHt 


DATA 
lj0AO13t 
IMPUT 


ANAIjOG 
iwirr NO.W 


anaijoc; 

INPirTNO.M 


9 


ANALOG 
IHPIJT NO. 6 


ANALOG 
INPUT Na 16 


ANALOG 
INPUT NO. 26 


ANALOG 
INPUT NO. 36 


ANAUX; 
INPUT NO. 46 


ANAIjOG 
INPtJT HO. 54 


ANALOG 
INPUT Ma « 


SPARE 


ANALOG 
INPtrr NO. 70 


ANALOG 

INPtrr NO. to 


10 


ANAIX>G 
INniTNO.» 


ANAIiXf 
(N?UTNO. It 


ANAIjOG 

mnrr no. a 


ANALOG 
INPUT NO. 38 


ANAIjOG 
INPUT NO. 46 


ANALOG 
iNPirrN0.$4 


ANALOG 
TNn/TNO. fiO 


DATA 
LOADfiR 
IMPUT 


ANAIJX! 
INPtTTNaT2 


ANAliXI 
INPUT NO. tt 


II 


AMAIjOG 
IWIfT Nt>.« 


ANALOG 

iMPirrNo. 1* 


ANAIjOG 
INPUT NO. 2lt 


ANAIjOG 
IWUT W>. J« 


ANAIjOG 
INPUT NO. 4* 


ANALOG 
INPUT NO. 54 


ANALOG 
INPUT NO. » 


DATA 
LOADKR 

ENAm.n 

DISTRKTE 


ANALOG 

iNPirrNa?! 


ANALOG 
INPUT NO. »2 




ANAliX; 
tXfXTT NO.* 


ANAIiXt 

mruT NO. It 


ANAIXX; 
INnJTNO. 2t 


ANAIjOG 
INPUT NO. 3* 


ANAIjOG 
INPUT?*©. 48 


ANALO(; 
INPUT NO. 54 


ANAIjOG 
INPUT NO. 60 


SPARF. 


ANALOG 
INPUT NO. 72 


ANAIjOG 
INPirTN0.t2 




ANAIOG 
INPUl' NO. to 


ANALOG 
INPUT W. 20 


ANALOG 
Mm NO. 30 


ANAIjOG 
INPUT NO. 40 


ANALOG 
IhWTNa<t 


poTonto* 

METER 
SI3«TNG 


ANALOG 

INPtrr NO. 62 


ANAIjOG 
INPUT NO. 64 


ANALOG 
INPtnNO.74 


ANALOG 
INPUT HO. t4 


14 


ANAIXIG 
INPlfTNO. to 


ANALOG 
INHrrNO.3) 


ANAIjOG 
INPtJTNO. 30 


ANALOG 
INPin'NO.40 


ANALOG 
INPUT MO. 41 


Acrrajwo. 
MinrFJt nxc. 

H 


ANAUX; 
INPUT NO. 62 


ANALOG 


ANAIXX; 

n4nrrN0.74 


ANALOG 
INPUT Na»4 


li 


ANALOG 

iwnn' NO. K) 


ANAIjOG 
INPUT NO. 20 


ANALOG 
INPUT NO, 30 


ANAIjOG 
INPUT N0.O 


PROBE 

PJUMUnrURN 


ACCWJ310. 
METER TSCC*. 

c 


ANALOG 
INPUT NO. 62 


ANALOG 
INPUT NO. 64 


ANALOG 
INPUT NO. 74 


ANALOG 

INPtrr NO. M 
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ATTA 

PFPP FORM FACTOR C ~ 



T3>3 

R LOCATIONS (REAR VIEW 



om. "^n 



exTRACToit IN ccfireit or stanoamd 

0^X2 MAS ICeN «CI»tACeO IN THIS 
CONHeCTOK tr A THIRD INDEX 
COOING l»IN. 



PIN NO I 




THIS UTTCNING 
ON CASTING. 

CXPANOCO View or -34 

opxa coNNCcroN 

MOUNTED ON NCAN or 
NCCONOCR UNIT. 



THIS INDCX COOING 
TO iC EMPLOYCO. 



^OUAL OPX-^57 

eottnecToii 



Nir LINE ^N" (MOUNTING SUHrACE rOR -93 RACK CONNECTOR ) 
REr. LIME "X** (MOUNTING GURrACE POR ORX ( 1 -3G CONNECTOR I 
fROMT RANEL REAR REE LiNE < 




ORXH 1-14 



0.»40t O.OSr(MOMINAtl 
IO.IS9lo.OGZ5* 



NOTES . 0ETAIU3 Of CONNECTOR UOCATlONS. (SEE DATA SHEET 9A Of ARINC SREC 404 ) 

1. DIMENSION *N* or (DATA SHEET NO. 4 Or ARINC 9REC. 404) ARRUES TO tOCATlON 
or A SINGLE ORX CONNECTOR OR THE tOTTOM ORX CONNECTOR AS SHOWN AROVE. 

2. OlMiMGIOH *0* lOATA SHEET MO G Or ARiNC SREC. 404.) ARRLIES TO THE VERTICAL 
LOCATION or REAR MOLD - DOWNS USED ON CASES EHRLOYING SINGLE OR DUAL 
ORX CONNECTORS. 
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ATTACHMENT 3^ 
PIN ASSIGNMENT DFDR 

CONNECTOR DPX2MA - 57POOP - 34 - 001 



1 






2 






3 


FS 




4 


FS 




< 

J 


FS 




A 

V 






7 






$ 


c 




0 






10 






1 1 

1 1 


FS 




I*? 


FS 




1 ^ 


FS 




i*t 


FS 




1 c 
1 ? 


FS 






FS 




17 


FS 




18 


FS 




19 


USF 


3 P 


20 


USF 


4 P 


21 


H 




22 


H 




23 


H 




24 


FS 




25 


FS 




26 


FS 




27 


FS 




28 


FS 




29 


USF 


5 P 



115 VAC Input 

Future Spare 

Case Ground ^ 
Digital \1/ 
Input 



Input >-\ 
HI 1— Play Back (Serial Data Output) W 
LO I 



Future Spares ^7) 



RESERVED - 

Play Back 
SYSTEM STATUS OUTPUT 
MAINTENANCE FLAG OUTPUT 

+27.5 VDC Input 



RESERVED Play Back 



30 


USF 


6P 


RESERVED- 


31 


USF 


7P 




32 


USF 


8P 


UNSPECIFIED FUNCTION 


33 


USF 


9P 




34 


USF 


lOP 


WIRES FOR PLAY BACK 


35 


USF 


IIP 




36 


USF 


I2P 


OR GROUND CHECK- 


37 


USF 


13P 




38 


USF 


14P 


OUT USE 


39 


USF 


15P 




40 


USF 


I6P 




41 


USF 


17P 




42 


USF 


ISP 




43 


USF 


19P 




44 


USF 


20P 




45 


USF 


21P 




46 


FS 






47 


FS 






48 


FS 






49 


FS 






50 
51 


FS 
FS 




FUTURE SPARES ^ 


52 


FS 






53 


FS 






54 


FS 






55 


FS 






56 


FS 






57 


FS 







NOTES: 

{7> An optional aircraft installation may provide wires from each USF^ )P (UNSPECIFIED FUNCTION) pin to a connector 

(type not defined) Located at «ome point in the aircraft which provides convenient access for the maintenance people. This 
interwiring is to be used for maintenance purposes only and will not be terminated during normal operation. 

Equipment designers should take note of and guard against faults which might arise from inadvertent connection 
of other than the correct test equipment to these circuits. 

FS - Future Spares may be used in the future by INDUSTRY decision for additions to the Standard Installation 

and should not be used by manufacturers without prior Industry coordination. See Section 5.4 of ARINC 414 for a description of 

the different categories of interwiring. 

{D Indicates wires noted should be twisted and shielded with an insulating jacket over the shield. 

ALTERNATIVE DFDR CONNECTOR PIN ASSIGNMENTS 

The alternative DFDR described in thp note under Section 2. 1 .2 will employ, instead of the connector specified above, a type 
KPTM6F-I4-I9S82, or equivalent, connector (meeting with a pendant cable and connector in the aircraft) with the following 
pin connections: 



Eioi 

A 

8 

D 

E 

G 

H 

J 

K 

L 

R 

S 

T 

U 

V 

P 



115 VAC Input 
115 VAC Ground 



— Digital Data Input * 

Play Back (Serial Data Output) ♦ 



Case Ground 
A 
B 
H 
C 

USF3P 
USF 4P 
System 
Maint Flag 
Common 

+27.5 VDC Input for Faihire Warning 



r 



Failure Warning 



NOTE: 



All pins in the KPTM6F- 1 4- 1 9S82 connector not assigned ftmction above should be wired to a conveniently located test connector 
installed in the aircraft for maintenance uses. Pins not shown are C, F, M and N. 



Twisted Shielded Pair 
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A 
6 
C 
D 
E 
F 
G 
H 
J 

K 



+28 VDC 
Power Ground 
H 



C 
H 
C 
H 
C 

RESERVED 
RESERVED 



ATTACHMENT 3-6 
ACCELEROMETER PIN ASSIGNMENT 

CONNECTOR NUMBER: See Attachment 3-3 



VERTICAL OUTPUT * 
LATERAL OUTPUT * 

LONGITUDINAL OUTPUT * 

Supplier Specified 
Test Signals 



NOTES: 

(D Output Signals **H** and **C" correspond to (he and polarities respectively, however, the *'C" lead should not be 
grounded in the aircraft, FDAU or utilization equipment because of potential ground loops. The "C* circuit should be 
connected inside the accelerometer to the power ground (Pin B) (which should be connected to aircraft structure only 
through the FDA as shown in Attachment 2- 1 ) to minimize common mode noise voltages 



(7) ♦Indicates wires noted should be twisted and shielded with an insulating jacket over the shield. 
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ATTACHMENT 3-7 
FDEP PHYSICAL CHARACTERISTICS 



9.00 MAX. 




4.5 MAX 




MS3122E20-41P or equivalent 



REVISED: December 14, 1985 
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ATTACHMENT 3-S 
CONTROL PANEL AND DATA ENTRY PANEL PIN ASSIGNMENT 









a 






c 


A 


Data In 


D 


B 




E 


A 


Data Out 


F 


B 




G 


A 


DFDR Data In 


H 


B 




J 






K 


H 


Status In 


L 


H 


Indicator Power 


M 


L 


(Dimming Ground) 


N 


C 


P 






R 


H 


115 VAC 


S 


C 




T 






U 


H 


QAR BITE 


V 


H 


QAR Tape Low 


w 







Q 
Q 



X 
Y. 
Z 
a 

s 

c 
d 

f 

i 
h 
i 
i 

n 

a 

r 

i 



H 
H 
H 



H 
C 



H 
H 



C 
C 



Power (See Section 2.5.2) 
Control 



DFDAU BITE 



5V Panel 
Lights 



Event Marfcer 

QAR Control 
(Contract Closure) 



Digital Ground 
Case Ground 



0-6 



NOTES: 



(7) Indicates wires noted should be twisted and shielded with an insulating jacket over the shield as 
indicated in Attachment 8. 

0 A Ground Test Switch may be part of the FDEP (Sec Section 2.5). 



(]) The cockpit disconnect plug and receptacle wired between the DFDAU and the Control Panei/FDEP 
will be specified by the user. 
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ATTACHMENT 4 
DATA FRAME DESCRIPTION 

1 . One frame of data contains four subframes each with 64 words, each with 1 2 bits. 

2. The frame is repeated every four seconds with a bit rate of 768 Hz. 

3. There is one subframe per second. The timing tolerance is 0.1 % as shown in Attachment 9-6. 

4. The subframes are numbered one to four from the beginning of each subframe. 

6. The bits are numbered from one to twelve from the beginning of each word. 

7. Bit number one is the least significant bit (LSB) and transmitted first. 

8. Bit number twelve is the most significant bit (MSB) and transmitted last. 

9. Word number one of each subfitmie is the synch word. 
The synch words are specified by this Characteristic. 

Subframe One Synch word - MSB 001 001 MO 1 1 1 V??kS?,^U^??^ , ^.n. 

Subframe Two Synch word - MSB 010 110 111 000 LSB; Oc^a 2670 

Subframe Three Synch word - MSB 01 001 000 111 LSB; Oc^d 5107 

Subframe Four Synch word - MSB 1 10 1 10 1 1 1 000 LSB; Octal 6670 

10. Words two through 64 contain data as assigned by the ROM described in Secti<m 5.1.2. 

11. Words may be identified as, for example 
ALL/33-word 33 of all four subframes 
1/3-Subframe one, word 3 
1,3/16-Subframe one, and three, word 16 
All/1 8,50-Wwds 18 and 50 of all subframes. 

12. Bits may be identified as, for example 

All/6/ 1 -Bit 1 (LSB) of word six in all subframes. 
l/14/4-^Bit$ four to six of subframe one, word 14. 



REVISED: November 16, 1979 

ARINC CHARACTERISTIC 717 - Page 44 

ATTACHMENT 5-1 
INPUT CONNECTOR PIN ASSIGNMENT STANDARDS 



A. Analog inputs - 60 total 


Type of Input 


Connector Pin 


Ref. 
Section 


Comments 


a 


b 


c 


d 


Synchro 


X 


Z 


Y 


OPEN 


4.2.1 


Sep. reference input 


AC Voltage Ratio 1 


H 


C 


R 


"OPEN 


4.2.2 




AC Voltage Ratio 2 


H 


c 


R 


OPEN 


4.23 




DC Voltage 


H 


c 


OPEN 


OPEN 


4.2.4 




DC Voltage Ratio 


H 


c 


R 


OPEN 


4.2.5 


DFDAU excited (See 4.6.1) 


Potentiometer 


H 


c 


OPEN 


OPEN 


4.2.6 


Resistance Probe 


H 


c 


OPEN 


EXC. 


4.2.7 


DFDAU excited (See 4.6.3) 



NOTE: All analog inputs should accept any analog signal type, except that only analog inputs 45-60 
may accq)t resistance probe signals. 

B. Discrete inmits-99 total 

Each discrete is assigned one pin. 
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ATTACHMENT 5-2 
SUMMARY OF ANALOG INPUT ASSIGNMENTS 



NO 



RECOMMENDED DATA 



SAMPLES/SEC 
FAA 



CONNECTOR PIN 



INSERT 


A 


B 


C 


U 


LMP 


lA 


2A 


3A 




RMP 


lA 


2A 


3A 




LMP 


4A 


5A 


6A 




RMP 


4A 


5A 


6A 




LMP 


7A 


8A 


9A 




RMP 


7A 


8A 


9A 




LMP 


lOA 


HA 


I2A 




RMP 


lOA 


IIA 


I2A 




LMP 


13A 


I4A 


I5A 




RMP 


13A 


14A 


ISA 




LMP 


IB 


2B 


3B 




RMP 


IB 


2B 


3B 




LMP 


4B 


5B 


6B 




RMP 


4B 


5B- 


6B 




LMP 


7B 


SB 


9B 




RMP 


7B 


8B 


9B 




LMP 


I OB 


IIB 


I2B 




RMP 


lOB 


IIB 


128 




LMP 


13B 


I4B 


15B 




RMP 


13B 


14B 


I5B 




LMP 


IC 


2C 


3C 




RMP 


IC 


2C 


3C 




LMP 


4C 


5C 


6C 




RMP 


4C 


5C 


6C 




LMP 


7C 


8C 


9C 




RMP 


7C 


8C 


9C 




LMP 


IOC 


lie 


!2C 




RMP 


IOC 


nc 


12C 




LMP 


13C 


I4C 


15C 




RMP 


I3C 


I4C 


ISC 




LMP 


ID 


2D 


3D 




RMP 


ID 


2D 


3D 




LMP 


4D 


5D 


6D 




RMP 


4D 


5D 


6D 




LMP 


7D 


8D 


9D 




RMP 


7D 


8D 


9D 




LMP 


lOD 


IID 


12D 




RMP 


lOD 


IID 


12D 




LMP 


13D 


14D 


15D 




RMP 


13D 


I4D 


15D 




LMP 


IE 


2E 


3E 




RMP 


IE 


2E 


3E 




LMP 


4E 


5E 


6E 




RMP 


4E 


5E 


6E 




LMP 


7E 


8E 


9E 


lOE 


RMP 


7E 


8E 


9E 


lOE 


LMP 


HE 


!2E 


13E 


14E 


RMP 


tIE 


12E 


13E 


14E 


LMP 


IF 


2F 


I3F 


4F 


RMP 


IF 


2F 


3F 


4F 


LMP 


5F 


6F 


7F 


8F 


RMP 


5F 


6F 


7F 


8F 


LMP 


9F 


lOF 


IIF 


I2F 


RMP 


9F 


lOF 


UF 


12F 


LMP 


IG 


2G 


3G 


4G 


RMP 


IG 


2G 


3G 


4G 


LMP 


5G 


6G 


7G 


8G 


RMP 


50 


6G 


7G 


8G 


LMP 


9G 


lOG 


HO 


I2G 


RMP 


90 


lOG 


IIG 


12G 



t 


vcTXicai /\cccjcraiivn 


it 


Pitrh Trim 
riivii 1 11(11 


\ 
J 




A 
*f 


^Anfmt ^/\ltimn IPrvcittf^n 

v^oiiirui v>uiuijin rv/»iuuii 


C 
J 


vvncci rosiiioii 


0 


rcuai rQSiuon 


/ 


ritcn L-Oniroi rosiiion z 


o 
o 


riicii V'Onirot rosiiion j 


y 


Pitch Control Position 4 


1 A 


KOI J control rosition z 


1 1 


Koli (JOntroi rosiiion 3 


1 O 
IZ 


Koii controj rosiiion 


13 


Longitudinal Acceleration 


1 A 

14 


rlap nancie rosition 


1 c 


Spoiler Handle Position 




1 railing cage riap i 


1 / 


I railing cage riap z 




Trailing Edge Flap 3 




1 railing cage riap ** 


20 


Yaw control rosition z 


21 


Yaw Control Position 3 


22 


Angle of Airflow 


23 


cPR-l 


24 


EPR-2 


oc 

25 


crK-3 


2o 


CDD A 


J. 1 


Nil \ 
IN 1 - 1 


ZO 


IN l-Z 




IN 1-3 


Id 


IN J -H 


i 1 


ruei riow 1 


JZ 


rtiei now z 




ruei rjow J 


Id 


ruei now *♦ 




pert 1 






^ / 






prrr A 

CVJ 1 *f 


jy 


TOY 1 


40 


VSV2 


4! 


VSV 3 


42 


VSV4 


43 


Tuitine Press 1 




Turbine Press 2 


45 0 


Turbine Press 3 


46 


Tuibine Press 4 


47 


LPC Discharge Press 1 


48 


LPC Discharge Press 2 


49 


LPC Discharge Press 3 


50 


LPC Discharge Press 4 


51 




52 


Outside Air Temperature 


53 


LPC Discharge Temp. 1 


54 


LPC Discharge Temp. 2 


55 


LPC Discharge Temp. 3 


56 


LPC Discharge Temp, 4 


57 


HPC Discharge Temp. 1 


58 


HPC Discharge Temp. 2 


59 


HPC Discharge Temp. 3 


60 


HPC Discharge Temp. 4 



4 

1/2 
4 
1 
I 
2 



1/2 



1/4 
1/4 
1/4 
1/4 
1/4 
1/4 
1/4 
1/4 



1/4 
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ATTACHMENT 5-2 (conf d> 
SUMMARY OF ANALOG INPUT ASSIGNMENTS 



O These parameter assignments are recommended in an attempt to achieve some standards for different 
installations, 

(I) If used as a primary thrust indication. 

(j) Only inputs no, 45-60 will accept resistance probe signals. 

O The pin assignment lot of Attachment 2-2 shows pin allocations for analog inputs 61-84. These inputs 
optional and not covered by Section 4 and Attachment 7. 
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ATTACHMENT 5>3 (contM) 
SUMMARY OF DISCRETE INPUT ASSIGNMENTS 



1 

1 • 


Shunt DisCTetes 


- 20 total per Section 4.4.2 








SAMPLES/SEC 


CONNECTOR PIN 


NO 


RECOMMENDED PARAMETERS 


FAA 


INSERT PIN 


1 


FDEP Event Marker 




LTP150 


2 






RTPIA 


3 


VHF-1 Key 


1 


LTPIA 


4 


VHF-2 Key 


1 


RTPIB 


5 


VHF-3 Key 


1 


LTPIB 


6 




RTPIC 


7 


HF-1 Key 


4 


LTPIC 


8 


HF-2 Key 


1 


RTPID 


9 




LTPID 


10 






RTPIE 


11 


Reverser 1-1 


1 every 4 mainframes 


LTPIE 


12 


Reverser 1-2 


I every 4 mainframes 


RTPIF 


13 


Reverser 1-3 


1 every 4 mainframes 


LTPIF 


14 


Reverser 1-4 


1 every 4 mainframes 


RTPIG 


15 




LTPIG 


16 






RTPIH 


17 






LTPIH 


18 






RTPU 


19 






LTPIJ 


20 






RTPIK 


Z 


Series Discretes-50 total per Section 4.4.1 




21 


LE Flap 1 


1 


LTPIK 


22 


LE Flap 2 




RTP3A 


23 


LE Flap 3 




LTP3A 


24 


LE Flap 4 




RTP3B 


25 




LTP3B 


26 






RTP3C 


27 






LTP3C 


28 






RTP3D 


29 


Reverser 2-1 


! every 4 mainframes 


LTP3D 


30 


Reverser 2-2 


1 every 4 mainframes 


RTP3E 


31 


Reverser 2-3 


1 every 4 mainframes 


LTP3E 


32 


Reverser 2-4 


1 every 4 mainframes 


RTP3F 


33 




LTP3F 


34 






RTP3G 


35 






LTP3G 


36 






RTP3H 


37 


Strut Switch 




LTP3H 


38 






RTP3J 


39 






LTP3J 


40 






RTP3K 


41 






LTP3K 


42 






RTP5A 


43 






LTP5A 


44 






RTP5B 


45 






LTP5B 


46 






RTP5C 


47 






LTP5C 


48 






RTP5D 


49 






LTP5D 


50 






RTP5E 


51 






LTP5E 


52 






RTP5F 


53 






LTP5F 


54 






RTP5G 


55 






LTP5G 


56 






RTP5H 


57 






LTP5H 


58 






RTP5J 


59 






LTP5J 


60 






RTP5K 



REVISED: January 15, 1997 
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ATTACHMENT S-3 (cont^d) 
SUMMARY OF DISCRETE INPUT ASSIGNMENTS 



NO 



RECOMMENDED PARAMETERS 



SAMPLES/SEC 
FAA 



CONNECTOR PIN 
INSERT PIN 



61 
62 
63 
64 
65 
66 
67 
68 
69 
70 



LTP5K 
RTP7A 
LTP7A 
RTP7B 
LTP7B 
RTP7C 
LTP7C 
RTP7D 
LTP7D 
RTP7E 



3. 



AC Discretes-Eight total per Section 4.4.3 



71 
72 
73 
74 
75 
76 
77 
78 



LTP7E 
RTP7F 
LTP7F 
RTP7G 
LTP7G 
RTP7H 
LTP7H 
RTP7J 



4. 



Marker beacon Discretes-Three total per Section 4.4.5 



79 
80 
81 



Inner Marker 
Outer Marker 
Airways Marker 



LTP7J 
RTP7K 
LTP7K 



5. 



Ident Discretes-18 total per Section 4.4.6 



82 


A/CTypcl 


83 


A/CType2 


84 


A/CType4 


85 


A/CType8 


86 


A/CTypc16 


87 


A/CType32 


88 


Fleet Went 1 


89 


Fleet Went 2 


90 


Fleet Went 4 


91 


Fleet Ident 8 


92 


A/C Number 1 


93 


A/C Number 2 


94 


A/C Number 4 


95 


A/C Number 8 


96 


A/C Number 16 


97 


A/C Number 32 


98 


A/C Number 64 


99 


A/C Number 128 


100 


A/CType64 



RTP9A 

RTP9B 

RTP9C 

RTP9D 

RTP9E 

RTP9F 

RTP9G 

RTP9H 

RTP9J 

RTP9K 

RTPllA 

RTPIIB 

RTPllC 

RTPIID 

RTPIIE 

RTPllF 

RTPllG 

RTPUH 

RTP11J 



CD 



These parameter assignments are recommended in an attempt to achieve some standards for different installations. 
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ATTACHMENT 5-4 
IDENT DISCRETE ASSIGNMENTS 





Aircraft Type 


100 


87 


86 


83 


84 


83 


82 














X 


Boeing 767-200 (P&W Engine) 












X 




Boeing 767-200 (GE Engine) 












X 


X 


Boeing 757-200 (RR Engine) 










X 






Boeing 757-200 (P&W En^'ne) 










X 




X 


Airbus A-31 0-200 (GE CF6-80 Engines) 










X 


X 




Airbus A-3 10-200 (P&W JT9D.7R4 Engines) 










X 


X 


X 


Airbus A-3 10-200 (RR RB-21 1 Engines) 








X 








Airbus A-300-^ (GE CF6-80 Engines) 








X 






X 


Airbus A-300-600 (P&W JT9D-7R4 Engines) 








X 




X 




Airbus A-310-600 (RR RB-21 1 Engines) 








X 




X 


X 


Boeing 737-200 








X 


X 






Boeing 737-300 








X 


X 




X 


Airbus A-3 10-300 (GE CF-6-80 Engines) 








X 


X 


X 




Airbus A-31 0-300 (P&W JT9D-7RA Engines) 








X 


X 


X 


X 


Airbus A-310-300 (RR RB-2] 1 Engines) 






X 










Fokker F-28 MKOlOO 






X 








X 


Boeing 767-300 (P&W En^ncs) 






X 






X 




Boeing 767-300 (GE Engines) 






X 






X 


X 


Airbus A-320-200 (P&W Engines) 






X 




X 






Airbus A-320-200 (GE Engines) 






X 




X 




X 


Boeing 747-300 (P&W JT9D Engines) 






X 




X 


X 




Boeing 747-300 (GE CF6-45/50 Engines) 






X 




X 


X 


X 


Boeing 747-300 (P&W PW-4000 Engines) 






X 


X 








Boeing 747-300 (GE CF6-80C2 Engines) 






X 


X 






X 


Boeing 747-400 (P&W PW-4000 Engines) 






X 


X 




X 




Boeing 747-400 (GE CF6-80a Engines) 






X 


X 




X 


X 


Boeing 747-300 (RR RB-2 1 1 Engines) 






X 


X 


1 X 






Boeing 747-400 (RR RB-21 1 En^ncs) 






X 


X 


X 




X 


Airbus A-3 1 0-200 (P&W PW-4000 Engines) 






X 


X 


X 


X 




Airbus A-310-300 (P&W PW-4000 Engines) 






X 


X 


X 


X 


X 


Airbus A-300-600 (P&W PW^OOO Engines) 




X 












Airbus A-300-600R (GE CF6-80 Engines) 




X 










X 


Airbus A-300-600R (P&W JT9r)-7R4 Engines) 




X 








X 




Airbus A-300-600R (P&W PW-4000 Engines) 




X 








X 


X 


Airbus A-300-600R (RR RB.21 1 Engines) 




X 






X 






Boeing 737-400 




X 






X 




X 


Uckheed Trislar-500 K MK2 (RR RB-2 1 1 Engines) 




X 






X 


X 




Boeing 767-200 (RR Engines) 




X 






X 


X 


X 


Boeing 767-300 (RR Engines) 




X 




X 








Boeing 767-200 (GE-80C2 Engine w/FADEC) 




X 




X 






X 


Boeing 767-300 (G&80C2 Engine w/FADEQ 




X 




X 




X 




Boeing 737-500 




X 




X 




X 


X 


Doi^as MD-1 1 (PW-4000 Engine) 




X 




X 


X 






Douglas MD-t 1 (GE-CF6-80C2 Engine) 




X 




X 


X 




X 


Douglas MD-1 1 (RR RB-21 1 Engines) 




X 




X 


X 


X 




Douglas MD-81 




X 






X 


X 


X 


Douglas MD-82 




X 


X 










Douglas MD-^3 




Y 


V 
A 








X 


Douglas MD-87 




X 


X 






X 




Douglas MD-88 




X 


X 






X 


X 


Airbus A-330-300 (RR Engines) 




X 


X 




X 






Airbus A-330-300 (P&W Engines) 




X 


X 




X 




X 


Airbus A-330-300 (CFMI Engines) 




X 


X 




X 


X 




Airbus A-340-200 (CFMI Engines) 




X 


X 




X 


X 


X 


Airbus A-340-300 (CFMI Engines) 




X 


X 


X 








Douglas MD-90-30 




X 


X 


X 






X 


Airbus A-310-300 (GE CF6-80C2 Engine w/FADEQ 




X 


X 


X 




X 




Airbus A-300-600R (GE CF6-80C2 Engine w/FADEQ 




X 


X 


X 




X 


X 


Fokker F28 MK0070 




X 


X 


X 


X 






Fokker F28MK01 30 




X 


X 


X 


X 




X 


Ilyushin IL-96T (P&W 2337 Engines) 




X 


X 


X 


X 


X 




Ilyushin IL-96M (P&W 2337 Engine) 




X 


X 


X 


X 


X 


X 


Boeing 737-600 


X 














Boeing 737-700 


X 












X 


Boeing 737-800 



0-9 



X denotes connection to ident common (RTPI IK) 



REVISED: November 16, 1979 
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ATTACHMENT 6 
SUMMARY OF PITS INPUT ASSIGNMENTS 



DITS 

PORT NO. 


RECOMMENDED 
SOURCE <T> 


SDl 

(binary) 


CONNECTOR PINS 


Insert 


A 


B 


1 


Engine # I 


01 


LTP 


13A 


13B 


2 


Engine #2 


10 


RTP 


13A 


I3B 


3 


Engine #3 * 1 1 


LTP 


13C 


13D 


4 


Engine #4 


00 


RTP 


I3C 


13D 


5 


Air Data System 


00 


LTP 


I3E 


13F 


6 




00 


RTP 


13E 


13F 


7 


GMT Clock 


00 


LTP 


13G 


I3H 


8 


ILS 


00 


RTP 


I3G 


13H 


9 


Radio Altimeter 


00 


LTP 


13J 


13K 


10 




00 


RTP 


13J 


13K 


n 




00 


LTP 


14A 


14B 


12 




00 


RTP 


I4A 


]4B 


13 Q 




00 


LTP 


14C 


14D 


14 Q 




00 


RTP 


14C 


14D 


15 O 


Attitude/Heading System 


00 


LTP 


14E 


14F 


16 Q 




00 


RTP 


14E 


14F 


17 Q 




00 


LTP 


14G 


14H 


18 Q 




00 


RTP 


14G 


I4H 


19 Q 




00 


LTP 


14J 


14K 


20 Q 




00 


RTP 


14J 


14K 


21 Q 




00 


LTP 


15A 


158 


22 0 




00 


RTP 


15A 


158 


23 © 




00 


LTP 


15C 


15D 


24 Q 




00 


RTP 


15C 


15D 



O These parameter assignments are recommended in an attempt to achieve some 
standards for different installations. 

CD J*orts No. 13» 14» 15 and 16 may receive data at both the high and low speed rate of 
ARINC 429 as controlled by the customer ROM. 

The incorporation of these ports is the option of the user. 
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ATTACHMENT 7 
GUIDANCE FOR INPUT ISOLATION 



Parameter 



Type 



Minimum 

Isolation 

Resistance 



Maximum 
1 Back 



DC Voltage 
DC Ratio 
AC Ratio # I 
AC Ratio #2 
Digital 

Pots (WIPER) 
Temp Bulb 
(3 wire) 

Discretes: SERIES 



150K 
150K 
150K 
150K 



30 micro amp 
100 micro amp 
100 micro amp 
100 micro amp 



™ See ARINC 429 — 



150K 
N/A 



100 micro amp 
N/A 



Marker Beacon 

Synchro (Signals and reference) 



SHUNT 

AC SENSITIVE 



150K 
20K 
20K 
20K 
150K 



30 micro amp 
500 micro amp 
500 micro amp 
500 micro amp 
100 micro amp 



NOTES: 



1. The isolation requirements set forth in this Attachment represent the minimum acceptable values and equipment 
manufacturers are encouraged* to provide the highest level of isolation which is economically feasible. It is 
particularly important that the isolation circuitry preclude degradation of accuracy m the equipment being 
monitor©d. No guidance is given for optional types if analog signals. 

2. Cross Channel Isolation must be at least equivalent to the values set forth above for normal operation. The 
designer should give due consideration to the programmable parameters on adjacent connector pins. 

3. Failure is described as any reasonably probably failure of internal DFDAU cirucitry including failures in the 
isolation circuitry. 

4. Impedance shown is required in line to line as well as line to ground, for all signals except pots and temp bulbs. 

5. I Back is described as the maximum current which can be fed back into the signal line from the DFDAU for both 
normal and failed conditions. 



REVISED: November 16, 1979 
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ATTACHMENTS 
SIGNAL LINE CHARACTERISTICS 



See ARINC 429 Attachment 4 
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ATTACHMENT 9-1 
tAL WORD FORMATS AND ENCODING EXA 





ENERAL yORD FORMATS 


32 

6 


3i 30 29 

SSM 

<5> 


2t( 27 26 25 24 23 22 21 20 19 U 17 16 15 14 13 12 il 

DATA -^P^D -^DISCRETES 

MSB <£> ® LSB 


10 9 
501 

(D 


S 7 6 3 4 3 2 1 
LABEL 



CENERAUZED BCD WORD FORMAT . 



p 

0 


5SM 
0 0 


BCD MSC 
4 2 i 
6 J 0 


BCD CK #2 
8 4 2 1 
0 10 1 


BCD CH i?3 
S 4 2 1 
0 1 I 1 


BCD CH 4 
8 4 2 1 
10 0 0 


BCDCH « 
8 4 2 1 
0 110 


SOI 
0 0 


LABEL 
i 0 0 0 0 0 0 1 


cxsmpw 


2 


5 


7 


i 






6ME6ISTAN<;E"" 



BCD WORD FORMAT EXAMPLE (NO DISCRETES) 



32 


31 30 29 


P 


SSM 


<5> 


® 



28 27 36 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 
DATA-— —PAD -^DISCRETES 
MSB <I> ^SB 



10 9 

SDI 

<D 



GENERALIZED BNR WORD FORMAT 



8 7 6 5 4 3 2 
LABEL 



s 
§ 

Q. 
& 

to 

CO 

w 
a 
z 
< 

X 

»- 
o 
z 



PjSSM 1J.I111J etc 

1 2 4 8 16 32 64 llSl 
0|1 lOOOiOOOOOOOOOOOO 


PAD 
0 0 0 


SDI 
0 0 


LABEL 
0 110 1111 


Eximple 512 KnoU (Le. i/8 x 4096 where 4096 
l» tfitry in range column of T«ble 
2 in Attachment 2. 


N-S VELOCITY 



BNR WORD FORMAT EXAMPLE (NO CHSCRETES) 



P I SSM 
32! 31(00) 30 



29 



••STX*" 



23 



WORD COUNT 
22 TbNS (0) 



16 



WCntO COUNT UVBEL 
15 UNITSU) 9 8 



ALPHA/NUMERIC OSO ALPHABET NO. 5) DATA > INITIAL WORD FORMAT 



p 

32 


SSM |DATACH#3 
31(10) 30!29 P 23 


DATA CH #2 

22 L 16 


DATA CH #1 

15 A 9 


LABEL 
S 1 




ALPHA/NUMERIC OSO ALPHABET NO. 5) DATA • INTERMEDIATE WORD FORMAT 












F SSM DATA CH #3 

32! 31(1 1} 30|29 (BNR ZEROSI 23 


DATA CH #2 

22 A 16 


DATA CH #r 

15 H 9 


LABEL 1 
8 ll 



ALPHA NUM ERIC OSO ALTOABET NO. 3) DATA - FINAL VORD FORMAT 



(Taken tor ether. than tiwee word lennat examples Otom eneodlnK of the word ALPHA) 
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ATTACHMENT 9-1 (cont^d) 
GENERAL WORD FORMATS AND ENCODING EXAMPLES 

NOTES 

(D Source/Destination identifier (SDH Field 

The purpose of the SDI fields is explained in Section 2. 1 .4 of ARINC 
429, as are also the limitaticHis on its use. When the SDI function is not required, 
this field may be occupied by binary zero or valid data pad bits. 

(D Discretes 

As discussed in Section 2.3.1.2 of ARINC 429, unused bits in a word 
may be assigned to discrete functions, one bit per variable. Bit #1 1 of the word 
should be the first to be so assigned, followed by bit #12 and so on in ascending 
numerical order until the data field i^reached. In the absoice of discretes, 
unused bit positions should be occupied by binary zero or valid data pad bits. 

Q Pad 

All bit positions not used for data or discretes should be filled with binary 
zero or valid data pad bits. Section 2.1.2 of ARINC 429 refers. 

<l) Sign/Status Matrix (SSM) 

Section 2. 1 .5 of ARINC 429 describes the functions of the sign/status 
matrix and the ways in which the bits constituting it are encoded, 

0 Parity Bit 

This bit is encoded to render word parity odd. Section 2.3.4 of ARINC ■ 
429 refers. 
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ATTACHMENT 9>2 (CmVd) 
PIGITAI. DATA WAVEFORMS 
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ATTACHMEfirr».3 
ARINC 4X9 •ITMff'ff TfflfKffA'^CyS 




PARAMETER 


HIGH SPEED 
OPERATION 


LOW SPEED 
OPERATIQN 


Bit Rate 

rxroeY 

TuneX 
Pulse Rise Time** 
Pulse Pat! Time** 


lOOKBPSi.1% 
10 usee *2.5% 
5\tsec75% 
1.5^0.^ usee 
1.5*7 0.5 usee 


12- 14.5KBPS 
Z* usee * 2.5% 
Y/2 ♦ 5S? 
10*"^ usee 
10 7 usee 



* Z s ^ where R s bit rate selected from 12 - i4.^BPS range 



*« Pulse rise and fall times are measured between the 10% and 90% volt- 
age amplitude points on the leading and trailing edges of the pulse and 
include permitted time skew between the transmitter output voltages 
A-to«-ground and B»to-ground. 
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DIGrTAL LOGI C LEVELS AND WAVEFORMS 
fARlNC 717 HARVARD Bl-PHASE COPE) 



Circuit 


Truisnlt 
NOM 


ted Vo 
fil 

TOL 


tages 
L 

NON 


0 

TOL 


ftc 

• H 
NOM 


eelved 
I ) 
TOL 


VoHa 
L 

NOK 


0 

TOL 


LINE A 

TO 
LINE B 


♦5 


♦1.0 


-5 


♦1.0 


♦5 


♦3.0 


-5 


♦3.0 


LINE A 

TO 
&RO(fiO* 


♦5 


♦p.s 


0 


ip.s 


+5 


♦1.5 


0 


♦1,5 


LINE B 

TO 
GROUND* 


0 


♦0.5 


♦5 


jp.s 


0 


♦1.5 


♦5 


♦1.5 



LOGIC 



OUTPUT LINE WAVEFORMS 
1 i 0 10 0 



110 



LINE A 
TO 

GROUND* 0 



LINE B ♦S 
TO 

GROUND* 0 



LINE A +5 
TO 0 
LINE B -5 



: riruLJ^^njn 

i i t I i i ( 1 I I I 

LruiruirirLiL 

i I I i I i i I I I I 

nnn nnn nn 



NOTE 1: •*• Indicates DFDAlTDigltal Signal Groimd* 

NOTE 2: The "A" and -B" sides of each digital circuit (data and word 
sync) should use twisted and shielded cable with an insulating 
Jacket. < 

NOTE 3: Above voltages and Tolerances are for loads in the range of 3,000 
to 12.000 ohm and do not apply where direct head dHve is used in 
OFDR. 
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"AUXILIARY OUTPOT" SIGNAL LOGIC LEVELS AND WAVEFORMS 
fARlNC 429 bIjOL^ RZ oaDET 



TABULATED VOLTAGES AND TOLERANCES 



CIRCUIT 


Transmitted Voltage 


■ Received Voltage 


Ol 

mm — 


ME 

TOl 


ZE 

"TJSH 


RO 

TOL 


or 


«E 

TOL 


ZE 

NOM 


RO 


Line A 
to 
UneB 


♦10 


♦1 


-10 


* +1 


♦10 


♦3.0 
-3»3 


-10 


TOL 

♦3.3 
-3.0 


Line A 

to 
LineB 


*5 


♦0.3 


-3 




♦3 


♦1.3 
-1.73 


-3 


♦1.73 
-1.3 


LineB 
to 
Ground 


-3 


♦0.3 


♦3 


♦0.3 


-3 


♦lwr3 
-M 


♦3 


♦1.3 
-1.75 



LOGIC 



LINF A 
TO 

(;i>ouNO* 



LINE 8 
TO 



TO 
LfN£ B 



:«T£S: 



^5V 



•5V 



-5V 



♦lOV 



•IQV 



J 


0 


1 


0 


0 


1 


1 


0 


0 


1 



I 11 I I I I I I I I 

I I I M I I I I I I 



K Ittdlcitts 0FDAir0i9^t8l Signal Groimd-' 

2, Tlie Md •8- sides of each dlgiul circott (d»t» «r»d wprd sync) should 
use twisted «nd shielded c^le with sn Insttlttlng itcket* neither side 
of the circuit should be grounded at any point In the aircraft Intendrlng 
or within the receiver device. 
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ATTACHMENT 9-6 



ATTACHMENT 9-6 HAS BEEN DELETED 
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ATTACHMENT 9-7 



REVISED: November 16, 1979 



ATTACHMENT 9-7 HAS BEEN DELETED 



Next Page Left Intentionally Left Blank 
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ATTACHME^^^ 10 
R FAILURE WARNING 



OPTIONAl 
3UMPE 



FDERTCONTROL 



AMBER NO 
CAUTION 
UGHT 




TO 

LAivlP - 
SOURCE 



DFDR 



FAILURE 
DETECTED 



NO NO FAILURE 



FAILURE 
WARNING 
CIRCUIT 
INPUT 



♦ 27^ VDC 
WARNING BUS 
POWER 



USE AS ILLUSTRATION ONLY 



(T^ Since most commercial carriers use a dimmer drcuit on the ground side of lamps, the circuit is 
configured accordingly. If a user were to elect not to use dimming on the warning in(ficators» a 
jumper from the lamp to ground may be connected as shown above. What the (fimmer arcuit is 
on the lamp source side of the indcator, ttti jumper must be connected. 



Pin assignments are those of Attachment 3-8 lor the cockpit disconnect or the FDEP. The contr 
panel connector is an installatim design option. 
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APPENDIX 1 
AIDS BACKGROUND 

General 

The development of an AJDS spec was not an was task. An iterative process was the only means of generating a final 
version that would satisfy the needs of most users. Consequently^ reconunendations of the Subcommittee changed from 
meeting to meeting. In the timespan between the MSP General Session in May, 1978 and the DCA Genera! Session in 
Decemb^, 1978 two Subcommittee meetings and one ad hoc meeting were held. The balance of this appendix will 
describe the major points of each meeting. 

First S/C Meeting - July 25-27, 1978 

The types of inputs to the DFDAU were discussed. The Subcommittee decided to retain the analog Inputs in addition to 
digital inputs. Sonie analog inputs were deleted entirely and a few others were modified. Pin programmabilily provided 
for selection of digital buses and electrical characteristics of analog inputs. 

The FDEP/DFDAU interface was discussed. The Subcommittee expressed the advantages of using a 429 "DITS" bus for 
the data transfer. The vendors, however, stated the difficulty of strict adherence to 429, The Subconmiittee decided to let 
the FDEP/DFDAU data transfer system to the discretion of the vendors, but emphasized their preference of ARINC 429 
being used. 

The basic output format and synchronization was unchanged from that of Characteristic 573, but the types of infonmation 
and tlie data word slot assignments differ from Characteristic 573. Word slots were not assigned at this meeting. An Ad 
Hoc meeting of the chairman, manufacturers, and airiines representatives would provide those assignments in the near 
future. 

Ad Hoc Meeting - August 10-1 K 1978 

The meeting was held to resolve items not completed at the AIDS Subcommittee Meeting. The resolutions of the Ad 
Hoc meeting would be discussed at the next AIDS Subcommittee Meeting being held September 20-22, 1978. 

Two sets of word assignments for the AIDS frame were generated at the meeting. One set of assignments encompassed 
the regulatory requirements of the CAA. Since the quantity of FAA requirements is comparatively low, those 
requirements were combined with the requirements of the other regulatory agencies to from the second set of slot 
assignments. 

The programming scheme was discussed and modifications were made to the scheme suggested at the Subcommittee 
meeting. The new method of programming was less complicated and should have reduced the amount of hardware 
needed. 

Second S/C Meeting - September 20-22. 1978 

The AIDS Subcommittee decided to delete the concept of total flexibility and interchangeability attained by utilization of 
pin programming of paramet^s and instead to use a user-specified ROM to control word slot assignments and parameter 
input characteristics. 

The minimum AIDS configuration (with a control panel only) was designated as the "standard" system for the purpose of 
standard interwiring defmition. However, a disconnect in the airframe will allow the FDEP to be installed without the 
need to modify the standard interwiring. 

A modified bottom insert for the LIF connector was suggested to provide enough pins for all AIDS inputs and outputs. 
The bottom insert recommended at the meeting contained 100 #22 pins. 

DCA General Session - December 6-8, 1978 

The Subcommittee's recommendation for a modified bottom insert was found unacceptable due to the additional tooling 
cost. Instead it was recommended that the ATE connections (planned for one bottom insert) be moved to a separate 
connector and the connections for the other bottom insert be moved to the top and middle inserts. 

Another item that generated a significant amount of discussion was the retention of analog signal inputs. Some felt that 
AIDS now should be totally digital and although there would be analog signals aboard the aircraft, there could be an A/D 
converter attached to a signal cocentrator to provide a digital output. A system such as this would reduce the number of 
pins required for the LIF connector, but would require additional units external to the DFDAU. The idea was considered 
at the first Subcommittee meeting but was rejected, because of the cost and inconvenience of the additional unit. At the 
Subcommittee meeting the deed of a data concentrator by other systems was not realized. If a "standard" data 
concentrator evolved as a result of that need, perh^s it would not be unrealistic to consider its incorporation into AIDS. 
Although approval of the AIDS spec did not include a data concentrator, it will be considered in the future development 
of AIDS. 
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APPENDIX 2 
BIBLIOGRAPHY 
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A. PURPOSE OF THIS SUPPLEMENT 

This Supplement provides for the addition of an optional digital concwitrator port, a printer I/O and eight DITS 
ports. Among the items deleted from the CHiginal version of Characteristic 717 are the clock synch input and 
output, and the reference to an MS 3122 connector. Other changes have been made to the sections concerning 
AC Discretes, power interrupts, cooling, DITS port assignments, ATE and Standard interwiring. 

B. ORGANIZATION OF THIS SUPPLEMENT 

The first part of this document, printed on buff-colored paper, contains descriptions of the changes introduced 
into the Characteristic by this Supplement, and, where appropriate, extracts from the original text for 
comparison purposes. The second part consists of replacement white pages for the Characteristic, modified to 
reflect these changes. The modified and added material on each replacement page is identified with ^^^-l" 
symbols in the margins. Existing copies of Characteristic 717 may be updated by simply inserting the 
replacement white pages where necessary and destroying the pages they replace. The buff-colored pages should 
be inserted inside the rear cover of the Characteristic. ^ 

Copies of the Characteristic bearing the number 717-1 already contain this Supplement and thus do not require 
revisions by the reader. 

C. CHANGES TO CHARACTERISTIC 717 INTRODUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the changes and additions to the Characteristic introduced by this 
Supplement. Each change or addition is entitled by the section number and title currently employed in the 
Characteristic, or by the section number and title ftat will be employed when the Supplement is eventually 
incorporated. In each case there is included a brief description of the addition of change and, for other than very 
minor revisions, any text originally contained in the Characteristic is reproduced for reference. 

1.4.1 DIGITAL FLIGHT DATA ACOUISITION UNIT (DFDAU) 

Text revised to alter format of Auxiliary Output. 

ORIGINAL TEXT FOLLOWS: 



1.4.1 Digital Flight Data AcQuisition Unit (DFDAU) 



The Digital Flight Data Acquisition Unit (DFDAU) 
contains the circuitry necessary for the acquisition, 
conditioning, and conversion of sensor signals of 
interest to the user, it is expected that the DFDAU 
functions are processor controlled. 

Sampling sequence of the flight data parameters is 
determined by a read-only-memory (ROM) which is 
qjecified for each application by the user. This ROM 
completely controls all signal programming as to input 
pin assignments, type of signal and data frame 
assignment. 

Two digital data output circuits are specified to the be 
provided from the Digital Right Data Acquisition Unit. 
Each of the two specified outputs should consist of 
serial twelve - bit words, always with the least 
significant bit (LSB) transmitted first and with a data 
rate and modulation as follows: 

FLIGHT RECORDER UNIT - Data rate of 64 
words per second formatted into a frame of four 
sub-frames of 64 words each. Electrical format 
should be Harvard Bi-Phase modulation. 

AUXILIARY OUTPUT - Data format identical 
to the flight recorder output but electrical format 
should be Bi-polar modulation 



ARINC Characteristic 717-1 contains the 
initial printing of Supplement 1. Supple- 
ment I is not available separately. 
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1.4.1 Distal Flight Data Acquisition Unit (DFDAU) 
(cont'd) 

COMMENTARY 

In an expanded system, or for engineering test; a 
cassette type quick access recorder may be installed 
with the data processed separately from flight recorder 
data. Using the separate auxiliary output ensures that 
this extra recorder does not compromise the critical 
night recording. 

In addition to these outputs, there are pins set aside for an 
optional high-speed output for possible use in an expanded 
system. 

The detailed characteristics of the DFDAU are shown in 
Section 5. 

1.4.5 PRINTER rOPTlONAL) 

Text added to describe printer interface with AIDS and other systems. 
2.8 ABNORMAL CONDITIONS 

New section added to provide a description of equipment reaction to abnormal power conditions and loss of cooling. 
• 3.2 SYSTEM INTER WIRING 

Text was changed to describe the accessibility of the disconnect 
ORIGINAL TEXT FOLLOWS: 
3.2 System Interwiring 

The system interwiring shown in Attachment 2 is required 
for all original installations, regardless of aircraft or unit 
manufacturer. It will ensure that there is wiring for proper 
interconnection of all the basic units, allowing all the 
flexibility of the basic design described in this 
Characteristic. 

There should be complete wiring between the DFDAU and 
a connector in the cockpit. This connector should be in the 
flight engineer's area and should in turn connect to the 
control panel and/or to the optional FDEP. 

4.2.7 RESISTANCE f9Q.3S OHMl f3-WIREV 

Title changed to reflect reference to 4- wire probe. 

4.3.1 LABELED AIRCRAFT DATA 

The SDI code was changed to conform with ARINC 429. 

ORIGINAL TEXT FOLLOWS: 

"4.3.1 Labeled Aircraft Data 

Aircraft data using DITS format will have labels identifying 
the data. The DFDAU ^ould decode the labels and the 
Source/Destination Identifier (SDI) for all DITS data in the 
customer assigned data words. Fot instance, airspeed may be 
recorded with 10 bits as word 19 of all subfirames with the 
data taken from Air Data System 2. The DFDAU will see the 
DITS word addressed as octal 206, SDI binary 10. reading bits 
1 8-27 using bit 1 7 to round. 

A recommended listing of primary label-decoded data 
assigned by ports is in Attachment 6 
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4.3.4 CLOCK/SYNC INPUT 

Text deleted. Section 4.3.5 moved in place of Section 
4.3.4. 

ORIGINAL TEXT FOLLOWS: 
4.3.4 Clock/Svnc Input 

The DFDAU should be capable of operating from an 
external clock synch provided by another DFDAU, a 
special computer unit or other utilization device. Loading 
of the DFDAU input should be per Attachment 9-6. 

The clock/synch input should be insensitive to transients 
with amplitude/durations of 50 microsecond-volts, and of 
positive or negative polarity. 

4.4.3 AC SENSITIVE DISCRETE 

Text amended to reflect change of definition for open circuit condition. 

ORIGINAL TEXT FOLLOWS: 

4.4.3 AC Sensitive Discrete 

' Range: 0 to 120 V, AC or DC 
State 1 is defined as any voltage greater than 18 volts. 
State 0 is defined as any voltage less than 7 volts. 

An open circuit is undefined. 

COMMENTARY 

These three classes of discretes utilize voltage 
levels to define the two binary states. One uses 
an AC or DC voltage signal and the other two 
use only DC signals. For many purposes, they 
may be used interchangeably, where the aircraft 
discrete being monitored has a low impedance in 
both State 1 and State 0. The difference between 
them shows an open input line. The two DC 
sensitive discretes have defined open states, the 
AC does not. 

The "series" discrete draws current out of the 
source when in State 1, and may, therefore, be . 
used where a switching device in the sensor 
interrupts the voltage. The "shunt" discrete draws 
current from the DFDAU in State 0, and may, 
therefore, be us^ with any switch to ground. The 
"shunt" discrete is particularly intended for 
grounded switches requiring diode isolaticHi, for 
example, press-to-test. The ARINC 573 ratio of 
3 to 1 for series/shunt switch quantities has been 
retained. 

There is a need in certain cases to monitor the 
presence of an AC voltage. A special input, as in 
Section 4.4.3, is the only way to combine this 
need with the impossibility of a simultaneous 
finn definition of the open state. After all, the 
noise to be filtered off the open line may be of 
the same 400 Hz to be monitored. 



SUPPLEMENT 1 TO ARINC CHARACTERISTIC 717 - Page 5 



4.4.4 TIMED DISCRETES 

Text providing detailed description of timed discretes was deleted. 

ORIGINAL TEXT FOLLOWS: 

4.4,4 Timed Discretes 

"Some of the discretes of 4.4.1-4.4.3 should be Timed 
Discrete inputs. Each Timed Discrete input ^ould be 
clocked in ei^ths of a second in real time from the last 
occurrence of word one, bit one (beginning of 
subframe), using three bits of data for each time count. 

If a Timed Discrete is open at the beginning of the 
subframe the timing should be to closure, if closed at 
ihe beginning of the subframe the timing should be to 
opening. 

The count should be output as a data word of all 
subfile with Timed Discrete #1 in bits 1-3, #2 in bits 
4-6, #3 in bits 7-9, and #4 in bits 10-12, 

If a Timed Discrete input is open at both the beginning 
of a subframe and at the end of word 64 of the same 
subfile, its data should be all zeroes; if closed, it 
should be all ones. 

For example. If the switch was not on in the last 
subfhjne, (its count was zero and the discrete data was 
zero) and in the following three subfiles the counts 
are 3, 7, 5, respectively, then the switch came on 438 
milliseconds after the start of the first of those three 
subframes and it stayed on for two seconds 250 
milliseconds. Both times are ± 63 milliseconds. Both 
times are ± 63 millisecond (1/16 sec.) 

COMMENTARY 

The Timed Discrete switches may be used to 
time the duration of any discrete event or the 
relative timing between several events. It 
should be notwJ that the shortest duration or 
interval that can be captured is one eighth of 
a second but it cannot be certain to capture 
an event shorter than one full second with 
_ only one switch. 

4.7.2 AUXILIARY OUTPUT 

Text revised to permit user-specified format. 

ORIGINAL TEXT FOLLOWS: 

"4.7.2 Auxiliary Output 

The auxiliary output carries the same data as the DFDR 
output but is modulated in Bi-polar coding per 
_Attachment 9-5 and Section 5.3. 

4.7.5 CLOCK/SYNCH OUTPUT 

Text deleted. 

ORIGINAL TEXT FOLLOWS: 



• 
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4.7.5 Clock/Svnch Output 

" A Clock/Frame Synch Output should be provided from 
the DFDAU to synchronize the FDEP. another DFDAU 
or other using or feeding equipment with the DFDAU 
as required. This signal should be present in both an 
internally and an externally clocked DFDAU, 

The Clock/Synch Output, the waveform and the relative 
timing with the output should be as shown in 
_ Attachment 9-6 and 9-7. 

5.3.2 DFDR OUTPUT DATA BUS 

Text added to facilitate direct connection of DFDAU recorder head. 

ORIGINAL TEXT FOLLOWS: 

'5.3.2 DFDR Output Data Bus 

This output should be sequenced in fiill accordance with 
Section 53.1. It should consist of 64 12-Bit words per 
second at a bit rate of 768 bits per second in Harvard bi- 
phase coding. 

5.3.3 AUXILIARY OUTPUT 

Text amended to provide user specification of output format. 
ORIGINAL TEXT FOLLOWS: 
5,3.3 . Auxiliary Output 

This output should be sequenced in full accordance with 
Section 5.3.2 identical to the DFDR output but in bi-polar 
electrical coding. 

COMMENTARY 

Some airlines see a need to connect a quick access 
(cassette type) recorder to the DEFDARS for 
certain fli^t tests or such a recorder is fitted as 
part of an expanded system. This recorder will be 
connected to the auxiliary output to ensure the 
_ integrity of the flight recording. 

5.4 EXTERNAL DFDAU CLOCK AND SYNCHRONIZATION 

Text deleted. This section replaced with description of optional digital port. 

ORIGINAL TEXT FOLLOWS: 

"5.4 External DFDAU Clock and Synchronization 

If the externa! clock of Section 4.7.5 is present on the 
DFDAU clock/synch input, the DFDAU output should be 
in synchronization with respect to fnanc and bit 
synchronization provided by this external clock signal as 
detailed in Attachment 9-7. 

In the absence of the external clock, the DFDAU should 
automatically operate on its internal clock. 
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9.2 UNIT IDENTIFICATION 

Text amended to provide description of ATE connections in a service insert rather than the usual reserved ATE insert. 
ORIGINAL TEXT FOLLOWS: 
9.2 Unit Identification 

Six pins on the ATE connector insert should be reserved for 
the implemeiitation of a '*resfstahce coding*' scheme for unit 
identification by the ATE, in which a 1 % tolerance resistor is 
connected from each pin to a common ground in a "star" 
formation. Values selected should correspond to the standard 
10% increments in resistance ;in order to prevent ambiguities 
resulting from tolerance build-up and aging. The power 
handling capability of each resistor need not exceed 0. 1 watt. 

9.2.1 PTN ALLOCATION 

Pin assignments changed, 

ORIGINAL TEXT FOLLOWS: 

9.2.1 Pin Allocation 

Two pins should be allocated to each of the following 
functions and one pin to the **star formation common" (i.e., 
DC chassis ground). 

TPIA-TPIB Manufacturer Identification (Resistpr 
values to be registered with ARINC when selected) 

TP 1 C-TP 1 D Part No. or Type No. of the equipment. 

TP2A-TP2B Modification Status of the Equipment 

TP2C Network Common (Resistor "star'* point) 

ATTACHMENT 1: SYSTEM BLOCK DIAGRAM 

DFDAU Clock and Synch lines deleted. 

ATTACHMENT 2-1: SYSTEM STANDARD INTERWIRING 

DFDAU Clock and Synch lines deleted. Cockpit disconnect and Control Panel shown separately. 
ATTACHMENT 2-2: STANDARD INTERWIRING 

Interwiring revised to accommodate addition of new I/O and the deletion of obsolete I/O. 
ATTACHMENT 3-2: DFDAU PIN ASSIGNMENTS 
Detailed layouts of inserts added. 

ATTACHMENT 3-8: COCKPIT DISCONNECT AND DATA ENTRY PA NEL PIN ASSIGNMENT 
Title and Note 3 changed to avoid direct specification of connector type for cockpit disconnect. 
ORIGINAL TEXT FOLLOWS: 

The cockpit disconnect receptacle is type 
^ MS3122E20-4I5 or equivalent and is wired to 

the Control and or FDEP lug. An equivalent 
_ connector will mate with those given above. 
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ATTACHMENT 5-1: INPUT CONNECTOR PIN ASSIGNMENT STANDARDS 
Connector pin "b" assignment changed from **OPEN" TO "C" on potentiometer and resistance probe. 
ATTACHMENT 6: SUMMARY OF PITS INPUT ASSIGNMENTS 

The columns for **Recommended Label", "Recommended Parameter" and Samples/Sec" deleted. SDl codes changed to 
conform with ARINC 429. Assignments of ports 10-16 were deleted and AHRS reassigned to port 15 from port 6. Table 
expanded to accommodate optional ports 17-24. 

ATTACHMENT 7: GUIDANCE FOR INPUT ISOLATION 

AC Sensitive values changed from 150K and 30 microamp to 20K and 500 microamp respectively, 
ATTACHMENT 9-2: DIGITAL DATA WAVEFORMS 
Note added. 

ATTACHMENT 9-6: CLOCK/FRAME SYNCHRONIZATION OUTPUT 
Deleted. 

ATTACHMENT 9-7: SYNCHRONIZATION TIMING TOLERANCES 
Deleted. 
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A. PURPOSE OF THIS SUPPLEMENT 

This supplement provides for the addition of the capability for the DFDAU to process strain gauge and 
thermocouple input signals, the clarification of the optional port use, redefinition of the Ident discrete 
assignments, modification of the sensitivity deviation reference, addition of a note on the DGAC secondary 
structure and reservation of test pins on the accelerometers. 

B. ORGANIZATION OF THIS SUPPLEMENT 

The first part of this document, printed on buff-colored paper, contains descriptions of the changes introduced 
into the Characteristic by this Supplement, and, where appropriate, extracts firom the original text for 
comparison purposes. The second part consists of replacement white pages for the Characteristic, modified to 
reflect these changes. The modified and added material on each replacement page is identified with "^-2'* 
symbols in the margins Existing copies of Characteristic 717 may be updated by simply inserting the 
replacement white pages where necessary and destroying the pages they replace. The buff-colored pages should 
be inserted inside the rear cover of the Characteristic. 

Copies of the Characteristic bearing the number 717-2 already contain this Supplement and thus do not require 
revisions by the reader. 

C. CHANGES TO CHARACTERISTIC 717 INTRODUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the changes and additions to the Characteristic introduced by this 
Supplement. Each change or addition is entitled by the section nuhiber and title currently employed in the 
Characteristic, or by the section number and title that will be employed when the Supplement is eventually 
incorporated. In eadi case there is included a brief description of the addition or change and, for other than very 
minor revisions, any text originally contained in the Characteristic is reproduced for reference. 

4.2 ANALOG DATA INPUTS 

Text added concerning addition of thermocouple and strain gauge inputs. 

ORIGINAL TEXT FOLLOWS: 

~4.2 Analog Data Inputs 

The following types of analog signals should be 
accepted by the DFDAU. In cases where a reference or 
excitation voltage is stated, the value given is the 
nominal. For all types of signals the digital value should 
be linear with the input over the entire specified range. 

The synchro inputs should be programmed to use the 
proper reference signal. There are five reference voltage 
inputs using the AC ground for return. The five 
references should alwalys include the three phases of 
the aircrafl power generating system with the other two 
inputs to be used for reference voltages from special 
equipment as needed for each installation. 

The AC ratio reference signals are expected to meet the 
standards for the ARINC 407 26V AC reference. 

-4.2.8 STRAIN GAUGE 

New section inserted. 

4.2.9 THERMOCOUPLE 



New section added. 
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4.4.6 IDENT INPUTS 

Pin assignments revised. 
ORIGINAL TEXT FOLLOWS: 
4.4.6 Ident Inputs 

Thect should be 19 input pins which will be used for 
identification purposes. Five pins will identify the aircraft 
type and the codes used should be registered with ARINC. 
Five pins will be airline coded fleet identification, eight 
will be airline coded identification of individual aircraft 
and one will be identification common. 

Each of these will be coded by being either open or 
cormected to the identification common pin. The 
connection to identification common should indicate the 
"one" state. Sec Attachment 5-3. 

5.4 OPTIONAL DIGITAL PORT 

Text changed to clarify label assignments. 

ORIGINAL TEXT FOLLOWS: 

- 5.4 Optional Digital Port 

The user may specify the need for a port that provides the 
digital equivalent of the analog input values. The port 
should have an output format corresponding to ARINC 
429. The parameters to be available at this output port 
_ should be controlled by the user-specified software. 

7.3.3.2 SENSITIVITY 

Sensitivity variation text modified to be with reference to one degree Fahrenheit. 

7.3.3.2 Sensitivity 

The output signal levels or sensitivities in Section 7,3.1 
should not change by more than 0.01% (of the full range 
output value) over the temperature range of -65 to 
_ +160eF. 

9.2.2 Use of ATLAS LANGUAGE 

Reference changed to ARINC Specification 616, 

ORIGINAL TEXT FOLLOWS: 

"9.2.2 Use of ATLAS Language 

Equipment manufacturers should note that the airlines 
desire to have the DEFDARS test procedures intended for 
execution by automatic test equipment written in the 
ATLAS language described in IEEE Standard 416-1976. 
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ATTACHMENT 2-2 - DFDAU STANDARD INTERWIRING 

Former spare pins LTP4A-LTP4K, RTP4A-RTP4K, LTP6A, LTP6B, RTP6A and RTP6B assigned to 
thermocouple inputs. 

Former spare pins LTP6C-LTP6K, RTP6C-RTP6K, LTP8A-LTP8H and RTP8A and RTP8H assigned to strain 
gauge inputs. _ . . 

Former spare pins LTP8J. RTP8J, LTP8K, RTP8K, LTPIOA. RTPlOA, LTPlOB and RTPlOB assigned to strain 
gauge excitation outputs. 

ATTACHMENT 3-2 - DFDAU PIN ASSIGNMENTS 

Pin assignments made as per changes to Attachment 2-2.^ 
ATTACHMENT 3-3 - DFDR STRUCTURE PROVISION 

Note expanded to cover location problem with the Underwater Locater Beacon (ULB) 
ATTACHMENT 3-6 - ACCELEROMETER PIN ASSIGNMENT 

Pins J and K. previously assigned as "Spares" are now assigned as "Reserved" for supplier-specified test signals, 
ATTACHMENT 5-3 - SUMMARY OF DISCRETE INPUT ASSIGNMENTS 

Fleet Ident discrete reassigned to A/C Type discrete. 
ATTACHMENT 5-4 - IDENT DISCRETE ASSIGNMENTS 

Table added for A/C type assignments in discretes 82-87. 
APPENDIX 3 - DGAC REGULATIONS ON SECONDARY ATTACHMENTS 



Text added. 
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A. PURPOSE OF THIS SUPPLEMENT 

This Supplement introduces a revised 
coTTunenlary for the marker beacon discrete, 
modified tolerances for the auxiliary output 
voltages, additional pin assignments for special- 
purpose recorders, definition of reaction to bus 
raulls, and the deletion of synchronization 
voltage specifications. 

B. ORGANIZATION OF THIS SUPPLEMENT 

The first part of this document, printed on buff- 
colored paper, contains descriptions of the 
changes introduced into the Characteristic by this 
Supplement, and, where appropriate, extracts 
from the ori^nal text for comparison purposes. 
The second part consists of replacement white 
pages for the Characteristic, modified to reflect 
these changes. The modified and added material 
on each replacement pajge is identified with "^-3" 
symbols m the margins. Existing copies of 
Characteristic 717 may be updated by simply 
inserting the replacement white pages where 
neccssqy and destroying the pages they replace. 
The buff-colored pages should be inserted inside 
the rear cover of the Characteristic. 

Copies of the Characteristic bearing the number 
717-3 already contain this Supplement and thus 
do not require revisions by the reader. 

C CHANGES TO CHARACTERISTIC 717 IN- 
TR6bUCEb bY THIS SUPPLEMENT 



This section presents a complete tabulation of the 
changes ana additions to the Characteristic 
introduced by this Supplement. Each change or 
addition is entitled by the section number and 
title currently employed in the Characteristic, or 
by the section number and title that will be 
employed when the Supplement is eventually 
incorporated. In each case there is included a 
brief description of the addition or change and, 
for other tnan very minor revisions, any text 
originally contained m the Characteristic is 
reproduced for reference. 

4.2,1 SYNCHRO SIGNAL 

Maximum reference voltage added. 

ORIGINAL TEXT FOLLOWS: 



4.2.1 Svnchro Signal 

Range: 

Voltage: 

Reference Voltage: 
Digital Scaling: 



V Accuracy: 



0 to 360 degrees (continuous 

unlimited rotation) 

11.8 VAC line to line 

26 VAC 400 Hz 

0 degrees is zero count and 

360 degrees is full count plus 

an additional binary 1, i.e., all 

zeros. 

+0.17% (0.6 degrees) 



4.2.1 Svnchro Signal (cont'd) 

COMMENTARY 

All synchro signals should conform to the 
stancSards set forth in ARINC 407. 

AIDS designers should note that the reference or 
excitation voltage for the synchro signals (H) is 
provided as an input because the various synchros 
are normally connected to special instrumentation 
power buses. These buses are normally supplied 
from different alternators and/or phases than that_ 
used for DEFDARS primary power. 

4.2.2 AC VOLTAGE RATIO 1 
Maximum reference voltage added. 

ORIGINAL TEXT FOLLOWS: 
4.2.2. AC Voltage Ratio 1 
Range 



Digital Scaling: 



Accuracy: 



0 to 5VAC-in and out 
of phase referenced to 
26VAC 400 Hz 
excitation 

5 VAC out of phase is 
zero count and 5 
VAC in phase is full 
count 

+0.2% (20 m VAC, 
nominally 



4.2.3 AC VOLTAGE RATIO 2 

Maximum reference voltage added. 
ORIGINAL TEXT FOLLOWS: 
4.2.3 AC Voltage Ratio 2 

Range: 0 to 26 VAC - in and out of 

^ phase referenced to 26 VAC 400 

Hz excitation 

Digital Scaling: 26 VAC out of phase is zero 

count and 26 VAC in phase is 
full count 

Accuracy; ± 0.2% (104 mV AC nominally) 

4.3.5 BUS FAULT PROTECTION 

New section added. 
4.4.5 MARKER BEACON DISCRETE 

Commentary expanded. 
ORIGINAL TEXT FOLLOWS: 
4.4.5 Marker Beacon Discrete 



Frequency Range: 

Duration: 

Modulation: 

Waveform: 

Range: 



400-3000 Hz 

1 to 10 seconds 

60% on, 40% off 

Crest factor 4.0 maximum 

0 to TV RMS 



State 1 is defined as any voltage greater than 2.5 V RMS. 



State 0 is defined as any voltage less than 1 .5 V RMS. 



V 



4.4.5 Marker Beacon Discrete (cont'd) 
COMMENTARY 
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ATTACHMENT 3-2 - DFDAU PIN ASSIGNMENTS 



These input signals are supplied by the three 
lamp outputs from the Marker Beacon receiver. 
There are no industry standards which defme 
these signals. Thus, designers will need to do 
some . individual "homework" to ensure 
compatibility with the receivers now in use. The 
circuits designed for ARINC 573 all worked 
well. 

ATTACHMENT 2-2 - DFDAU STANDARD INTER- 
WIRING 

Pins LTP2J, LTP2K and LTPIOC-LTPIOF 
changed from spare to special purpose recorder 
assignments. 

Pins LTPiOG-LTPlOIC and LTP12A-LTP12K 
changed from ^are to non-standard functions. 



Pins LTP2J, LTP2K and LTPIOC-LTP lOF changed 
from spare to special purpose recorder assignments. 

Pins LTPIOG-LTPIOK and LTP12A-LTP12K changed 
from spare to non-standard functions. 

ATTACHMENT 9-5 r "AUX OUTPUT" SIGNAL LOGIC 
LEVELS AND WAVEFORMS 

Received voltages revised to match ARINC 429 
(editorial). 

Sync voltages deleted (editorial). 
6riginal material on next page. 



SUPPLEMEMT 3 TO ARINC CHARACTERISTIC 717 - Page * 



ORIGINAL TEXTt 



AHACHMEriT 9-5 
-AUXIlIAIfff OUTPUT- 
SI nH«. CDSTr iLVbLb im W AVi rO?HS 
' (ARfNC429 B I -POLAR RZ CODE) 

TABULATED VOLTAGES. ARO TOIERANCCS 





Transnltted VOUage 








Received Voltage 






ClkCUlT 


OKE 


2F 




SYNC 




r 


ZERO 


SYHC 




NOM 


TOL 


NOH 


TOl 


NOH 


TOL 




TOL 


NOH 


TOL 


NOH 


TOL 


line A 

to 
Line 6 


♦10 


♦1 


•10 


♦1 


0 






•3 


/ 


t? 


0 




Line A 

to 
Ground 


♦5 


♦0.5 


-5 




0 


♦0.5 


♦5 


/ 




♦1.5 


0 


♦l.S 


Line 6 

to 
Ground 




to.s 






0 






M.5 




♦1.5 


0 


♦1,5 



LOGIC 



LlNf A 
TO 



LINE 6 

TO 
fiRO;PiD« 



LINC A 

11) 
LiriF B 




:iOT£S: 

1 
2 



1 Indicates UFWOigltal Signal Ground" . . ^ ^ «^ should 
i* Th. -A- and "B-%1<Jcs of each digital circuit (data and fOrd sync) should 

sFi'iEtKsi^J-s 5?^S;c.rM.„. 

or within the receiver device. 
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A. PURPOSE OF THJS SUPPLEMENT 

This Supplement introduces pin reservations for 
additional input buses, assignment of aircraft 
identification codes and labeling of "H" and **C" 
for potentiometer excitation and accelerometer 
excitation. 

B. ORGANIZATION OF THJS SUPPLEMENT 

The first part of this document, printed on buff- 
colored paper, ccmtains descriptions of the 
changes introduced into the Characteristic by this 
Supplement, and, where appropriate, extracts 
from the original text for comparison purposes. 
The second part consists of replacement white 
pages for the Characteristic, modified to reflect 
these changes. The modified and added material 
on each replacement page is identified with "0-4" 
symbols in the margins. Existing copies of 
Characteristic 717 may be updated by simply 
inserting the replacement white pages where 
necessary and destroying the pages they replace. 
The buff-colored pages should be inserted inside 
the rear cover of the Characteristic. 

Copies of the Characteristic bearing the number 
717-4 already contain this Supplement and thus 
do not require revisions by the reader. 

C. CHANGES TO CHARACTERISTIC 717 IN- 
TRODUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the 
changes and additions to the Characteristic 
introduced by this Supplement. Each change or 
addition is entitled by the section number and 
title currently employed in the Characteristic, or 
by the section number and title that will be 
employed vdien the Supplement is eventually 
incorporated. In each case there is included a 
brief description of the addition or change and, 
for other than very minor revisions, and text 
originally contained in the Characteristic is 
reproduced for reference. 

ATTACHMENT 2-2 DFDAU STANDARD INTER- 
WIRING 

Designation for pin RMP14F (Potentiometer 
excitation) changed from "a" to **H". 

Designation for pin RMP15F (Potentiometer 
excitation) changed fix)m V to "C". 

Pins RTPlOE and RTF 1 OF reserved for DITS 
input port no. 25, 

Pins RTPlOG and RTPIOH reserved for DITS 
input port no. 26. 

Pins RTPIO J and RTPIOK reserved for DITS 
input port no. 27. 

Pins RTP12A and RTP12B reserved for DITS 
input port no. 28. 



ATTACHMENT 2-2 DFDAU STANDING INTER- 
WIRING (contM> 

Pins RTP12C and RTP12D reserved for DITS 
input port no. 29. 

Pins RTP12E and RTP12F reserved for DITS input 
port no. 30, 

Pins RTP12G and RTP12H reserved for DITS 
input port no. 31. 

Pins RTP12J and RTP12K reserved for DITS 
input port no. 32. 

ATTACHMENT 3-2 DFDAU PIN ASSIGNMENTS 

"H" added to assignment for pin LMP14F. 

"C* added to assignment for pin LMP15F. 

"H" added to assignment for pin RMP14F. 

"C added to assignment for pin RMP15F. 

Pins RTPlOE iand RTPIOF reserved for DITS input 
port no. 25. 

Pins RTPlOG and RTPIOH reserved for DITS 
input port no. 26. 

Pins RTPIOJ and RTPIOK reserved for DITS 
input port no. 27. 

Pins RTP12A and RTP12B reserved for DITS 
input port no. 28. 

Pins RTP12C and RTF 1 2D reserved for DITS 
input port no. 29. 

Pins RTP12E and RTP12F reserved for DITS input 
port no. 30. 

Pins RTP12G and RTPI2H reserved for DITS 
input port no. 3 1 . 

Pins RTF 12J and RTPI2K reserved for DITS 
input port no. 32. 

ATTACHMENT 5-4 IDENT DISCRETE ASSIGN- 
MENTS 

Additional aircraft codes assigned for A-3 10 and 
A-300. 

Code 4 changed to P&W Engine. 
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A. PURPOSE OF THIS SUPPLEMENT 

This Supplement deletes DC! and DC2 pin 
assignments and identifies IDENT discrete 
assignments for ten aircraft types. 

B. ORGANIZATION OF THIS SUPPLEMENT 

The first part of this document, printed on buff- 
colored paper, contains descriptions of the changes 
introduced into the Characteristic by this Supplement, 
and, where appropriate, extracts from the onginal text 
for comparison purposes. The second part consists of 
replacement wnite pages for the Characteristic, 
modified to reflect these changes. The modified and 
added material on each replacement page is identified 
with "0 ** symbols in the margins. Existing copies of 
Characteristic 717 may be updated by simply inserting 
the replacement white pages where necessary and 
destroying the pages they replace. The buff-coiored 
pages should be inserted inside the rear cover of the 
Characteristic. 

Copies of the Characteristic bearing the number 7 1 7-6 
already contain this Supplement ax^ thus do not 
require revisions by the reader. 

C. CHANGES TO CH ARACTERJSTIC 7 1 7 INTRO- 
DUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the 
changes and additions to the Characteristic introduced 
by this Supplement Each change or addition is 
entitled by the section number and title currently 
employed in the Characteristic, or by the section 
number and title that will be employed when the 
Supplement is eventually incorporated. In each case 
there is included a brief description of the addition or 
change and, for other than very minor revisioi^ and 
text originally contained in the Characteristic is 
reproduced for reference. 

ATTACHMENT I - SYSTEM BLOCK DIAGRAM 

Data control connections deleted. 

ATTACHMENT -2-1 - SYSTEM STANDARD INTER- 
WIRING 

Data Control I and Data Control 2 assignments 
deleted. 

ATTACHMENT 2-2 - DFDAU STANDARD INTER-WIRING 

Pins RTPI5G and RTP15H changed from Data 
Control W to "Spare". 

ATTACHMENT 3-2 - DFDAU PIN ASSIGNMENTS 

Pins RTP15G and RTP15H changed from Data 
Control 1/2 to "Spare". 

ATTACHMENT 3-8 - CONTROL PANEL AND DATA 
ENTRY PANEL PIN ASSIGNMENT 

Pins C and g changed from Data Control 1/2 to 
"Spare". 

ATTACHMENT 5-4 - IDENT DISCRETE ASSIGNMENTS 

Boeing 737-200. 737-300, Airi>us A-3 10-300 series, 
Fokker F-28, Boeing 767-300 series and Airtius A- 
320-200 aircraft IDENT discrete assignments added. 
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A. PURPOSE OF THIS SUPPLEMENT 

This Supplement identifies IDENT discrete 
assignments for fifteen aircraft types and introduces 
optional use of the printer defined by ARINC 
Characteristic 740 and the multipurpose CDU 
defined by ARINC Characteristic 739. 

B. ORGANIZATION OF THIS SUPPLEMENT 

The first part of this document, printed on buff- 
colored paper, contains descriptions of the changes 
introduced into the Characteristic by this 
Supplement, and , where appropriate, extracts from 
the original text for comparison purposes, the 
second part consists of replacement white pages for 
the Characteristic, modified to reflect these 
changes. The modified and added materia) on each 
replacement page is identified with "^-7** symbols 
in the margins. Existing copies of Characteristic 
717 may be updated by simply inserting the 
replacement white pages where necessary and 
destroying the pages they replace. The buff-colored 
pages should be inserted inside the rear cover of the 
Characteristic. 

Copies of the Characteristic bearing the number 
717-7 already contain this Supplement and thus do 
not require revisions by the reader. 

C. CHANGES TO CHARACTERISTIC 717 
fNTRODUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the 
changes and additions to the Characteristic 
introduced by this Supplement Each change or 
addition is entitled by the section number and title 
currently employed in the Characteristic, or by the 
section number and title that will be employed 
when the Supplement is eventually incorporated. In 
each case there is included a brief description of 
the addition or change and, for other than very 
minor revisions, and text originally contained in the 
Characteristic is reproduced for reference. 

1.4.5 Printer (OptionaH 

Commentary expanded to address ARINC 
Characteristic 740 Printer. 

ORIGINAL TEXT FOLLOWS: 

L4.5 Printer (OptionaH 

A hard-copy printer to be used in conjunction with the 
DFDAU is an optional item. Pins have been reserved on the 
DFDAU connector to provide the interface connections 
needed for the printer. 

COMMENTARY 

Details for the printer are not given in this 
Characteristic, however, there has been interest in 
having a '^standard*' printer that may operate with 
various types of equipment (i.e., ACARS). It is the 
hope of me developers of ARINC 717 that the 
manufacturers of DEFDARS equipment will 
provide a printer interface (when requested) that 
V will operate with such a ** standard" printer. 



1.4.5 Printer (Optional) (cont'd) 

COMMENTARY (conVd) ^ 

There has been some interest expressed for a 
separate printer spec. However, the level of interest 
at this time does not warrant the effort. The 
manufacturers are urged, in lieu of a printer spec, to 
make the printer interface compatible with that of 
ARINC 724 ACARS: -J 

5.2.2 Dociiment Data Input 

Reference to ARINC Characteristic 739, "Multi- 
purpose Control/Display Unit'* added. 

ORIGINAL TEXT FOLLOWS: 

5.2.2 Document Data Input 

Data entered onto the record from the FDEP is called 
documentary data and there should be one 12-bit word in 
each frame allotted for this data-in the same subframe as the 
frame counter (see Section 5.5.4). 

The DFDAU should in this word continuously output the 
latest documentary data received from the FDEP. 

COMMENTARY 

Neither the data format nor the electrical format for 
the data exchange between DFDAU and FDEP are 
part of this Characteristic. One suggested 
organization of the data permitting a variety of 
information to be entered in the data word, assigns 
three BCD digits in each of several Documentary 
Data words and uses the Frame counter to identify 
the data. _ 

S.O Flight Data Entry Panel Design (FDEP) 

Title revised to "Flight Data Entry Panel (FDEP) 
Design and Documentary Interface". 

8.4 AltCTnative Means for Entering Doctmientarv Data 

New section added. 
ATTACHMENT 1 - SYSTEM BLOCK DIAGRAM 

Optional MCDU added to diagram. 

ATTACHMENT 2-1 - SYSTEM STANDARD INTER- 
WIRING 

Optional MCDU interface added to diagram. 

ATTACHMENT 2-2 - DFDAU STANDARD INTER- 
WIRING 

Pins RTP2C and RTP2D reserved for 
"MCDU/Printer Output". Pins RTP2E and RTP2F 
reserved for "MCDU Input". Pins RTP2G and 
RTP2H reserved for "Multiple Input Printer Input". 
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A. PURPOSE OF THIS SUPPLEMENT 

This Supplement identifies IDENT discrete 
assignments for two aircraft. 

B. ORGANIZATION OF THIS SUPPLEMENT 

The first part of this document^ printed on buff- 
colored paper, contains descriptions of the 
changes introduced into the Characteristic by 
this Supplement, and, where appropriate, 
extracts from the original text for comparison 
purposes. The second part consists of 
replacement white pages for the Characteristic, 
modified to reflect these changes. The modified 
and added materia! on each replacenient page is 
identified with "C-7" symbols in the margins. 
Existing copies of Characteristic 717 may be 
updated by simply inserting the replacement 
white pages where they replace. The buff- 
colored pages should be inserted inside the rear 
cover of the Characteristic. 

Copies of die Characteristic bearing the number 
717-8 already contain this Supplement and dius 
do not recpiire revisions by the reader. 

C. CHANGES TO CHARACTERISTI C 717 
INTRD-bUCfib IBY THIS SUPPLEMfiRT 

This section presents a con^lete tabulation of 
the^changes and additions to the Characteristic 
introduced by this Supplement. Each change or 
addition is entitled by the section number and 
title currently en^)loyed in the Characteristic, or 
by the section number and title diat will be 
employed when the Supplement is eventually 
incorporated. In each case diere is included a 
brief description of the addition or change and, 
for other than very minor revisions, and text 
originally contained in the Characteristic is 
reproduced for reference. 

ATTACHMENT 5-4 - IDENT DISCRETE ASSIGN- 
MENTS 

Two new aircraft IDENT discrete assignments 
added. 
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SUPPLEMENT 9 TO ARINC CHARACTERISTIC 717 

A. PURPOSE OF THIS SUPPLEMENT 

This Supplement identifies new IDENT discrete 
assignments for aircraft types and assigns pins for 
interfaces to the Multi-Purpose Control/DispUy Unit 
(MCDU), the Data Loader and the Data Management 
Unit. Editorial changes have been made for consistency 
and improved readability. 



B. ORGANIZATION OF THIS SUPPLEME^^^ 

This document, printed on buff-coiored paper, contains 
descriptions of changes introduced into Characteristic 171 
by this Supplement. The second part consists of 
replacement white pages for the Characteristic, modified 
to reflect these chances. The modified and added material 
on each page is identified by a "^-9" symbol in the 
margins. Existing copies of ARINC Characteristic 717-8 
may be updated by simply inserting the replacement white 
pages where necessary and destroying the pages they 
replace. The buff-colored pages should be inserted inside 
the rear cover of the Characteristic. 

C. CHANGES TO CHARACTERISTIC 717 
INTRODUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the changes 
and additions to the Characteristic introduced by tWs 
Supplement. Each change or addition is defined by the 
section number and the title currently employed in the 
Characteristic or by the section name and title that will be 
employed when the Supplement is eventually 
incorporated. In each case a brief description of the 
change or addition is included. 

1.2.1 Relationship to ARINC Characteristic 573 

Grammatical corrections were made to enhance 
readability. 

1.6 Interchangeability 

Commentary was changed to replace "DITS*' with 
"ARINC 429", as ARINC 429 is the preferred 
nomenclature. 

Grammatical corrections were made to enhance 
readability. 

References to ARINC Report 403 and ARINC Report 414 
were deleted as these documents are obsolete. 

1.7 Regulatory Approval 

References to ARINC Report 414 were deleted as this 
document is obsolete. 

2.2.1.1 Form Factor 

The reference to "NIC Phase 1" was deleted because this 
phase has been completed. 

3.10 Failure Warning and Function Test 

The reference to ARJNC Report 415 is removed due to 
the obsolete status of that document. ARINC Report 604, 
"Guidance for Design and Use of Built-in Test Equipment 
(BITEr describes users* desires for functional test. 



Page 2 

4.1.4 Standard "Applied Voltage" 

References to ARINC Specification 410 were deleted, as 
this Specification is no longer held in inventory. 

4.3 Digital Data Inputs 

Text was changed to replace "DITS" with "ARINC 429", 
as ARINC 429 is the preferred nomenclature. 

4.3.1 Cabled Aircraft Data 

Text was changed to replace "DITS" with "ARINC 429" 
as ARINC 429 is the preferred nomenclature. 

4.3.5 Bus Fault Protection 

Text was changed to replace "DITS" with "ARINC 429'* 
as ARINC 429 is the preferred nomenclature. 

5.2.2 Documentary Data Input 

This section was revised to insert text that was 
inadvertently omitted. 

ATTACHMENT 2-2 AND 3-2 - STANDARD 
INTER WIRING AND PIN ASSIGNMENTS 

The following pins have been assigned. 



RTP2F MCDU #1 Input -A 

RTP2F MCDU#1 Input- B 

RTP2J MCDU #2 Input- A 

RTP2K MCDU #2 Input - B 

RMP5H Optional Data #2 Output - A 

RMP6H Optional Data #2 Output - B 

RMP7H Data Ldr Input - A 

RMP8H Data Ldr Input - B 

RMP9H Data Ldr Output -A 

RMPIOH Data Ldr Output -B 

RMP 1 1 H Data Ldr Enable Discrete 



ATTACHMENT 5-4 - 1 DENT Dl SCRETE 
ASSIGNMENTS 

Twenty Three new aircraft IDENT discrete assignments 
added. ^ 
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A. PURPOSE OF THIS SUPPLEMENT 

This Supplement identifies new ident discrete assignments 
for aircraft types and provides for increased data transfer 
rates. 

B. ORGANIZATION OF THIS DOCUMENT 

This document, printed on buff-colored paper, contains 
descriptions of changes introduced into Characteristic 717 
by this Supplement. The second part consists of 
replacement white pages for the Characteristic, modified 
to reflect these changes. The modified and added material 
on each page is identified by a C-10 symbol in the 
margins. Existing copies of ARINC Characteristic 717-9 
may be updated by simply inserting the replacement white 
pages where necessary and destroying the pages they 
replace. The buff-colored pages should be inserted in the 
rear cover of the Characteristic. 

C. CHANGES TO CHARACTERISTIC 717 
INTRODUCED BY THIS SUPPLEMENT 

This section presents a complete tabulation of the changes 
and additions to the Characteristic introduced by this 
Supplement. Each change or addition is defined by the 
section number and the title currently employed in the 
Characteristic or by the section name and title that will be 
employed when tiie Supplement is eventually 
incorporated. In each case a brief description of the 
change or addition is included. 

Section 4.4.6 - Ident Inputs 

An additional pin assigned for Aircraft Type Ident. 

Section 5.3.1.1 - Frame Structure 

Provisions for data rates of 128, 256 and 512 words per 
second described. 

Section 532 - DFDR Output Data Bus 

Data rates of 128, 256 and 512 words per second added. 

ATTACHMENT 2-2 - DFDAU STANDARD 
INTERWIRING 

Pin RTPl 1 J assigned to "Aircraft Type Ident". 

ATTACHMENT 3-2 - DFDAU PIN ASSIGNMENT 

Pin RTPl U assigned to Aircraft Type Ident". 

ATTACHMENT 5-3 - SUMMARY OF DISCRETE 
INPUT ASSIGNMENTS 
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Pin RTPl 1 J assigned to "Aircraft Type Ident 64 - 
discrete #100". 

ATTACHMENT 5-4 - IDENT DISCRETE 
ASSIGNMENTS 

Five new aircraft type ident discrete assignments added. 
Table expanded to include discrete #100. 

ATTACHMENT 9-2 - DIGITAL DATA 
WAVEFORMS 

Rise and fall times added for 128, 256 and 512 words per 
second. 



